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AB Disclosed are methods and compns . for reducing coronary artery 

stenosis, restoring blood flow to infarcted myocardium, improving 
myocardial perfusion, reducing heart attacks or other adverse 
cardiovascular events, or treating symptoms of inadequate myocardial 
function in a mammal involving administering to the mammal (a) a compd. 
that includes eicosapentaeneoic acid or docosahexaeneoic acid and (b) a 
cholesterol-lowering therapeutic, combined with dietary 

restrictions (resulting in aggressive loading of marine lipids), whereby a 
serum LDL concn. of less than 75 mg/dL (and preferably less than 55 mg/dL) 
is achieved. One particular method involves administering to the mammal a 
combination that includes (a) a compd. that includes an eicosapentaeneoic 
or docosahexaeneoic acid (for example, a marine lipid) and (b) a 
cholesterol synthesis or transfer inhibitor, and which may also 
optionally include aspirin and/or niacin. The methods and compns. of the 
invention may also further include a bile acid sequestrant and/or 
buspirone. Also disclosed are methods for treating heart disease that 
involve administration of buspirone. 
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The present invention is directed to a fluorescence polarization assay for 
phenylcyclidine and phenylcyclidine derivs , , to the various components 
needed for prepg. and carrying out such an assay, and to methods of making 
these components. Specifically, tracers, immunogens and (monoclonal) 
antibodies are disclosed, as well as methods for making them, and a 
reagent kit contg. them. The tracers and the immunogens are made from 
substituted phencyclidine compds . A fluorescein moiety is included in the 
tracer, while a poly (amino acid) forms a part of the immunogen . The assay 
is conducted by measuring the degree of polarization retention of plane 
polarized light that has been passed through a sample contg. antiserum and 
tracer. The assay has a high degree of specificity for phencyclidine and 
metabolites and analogs thereof, while minimizing mass reactivity to a 
host of other synthetic metabolites and naturally occurring compds. 



L6 



ANSWER 3 OF 5 USPATFULL 



ACCESSION NUMBER: 
TITLE: 

INVENTOR (S) : 
PATENT ASSIGNEE (S) : 



2000: 168 040 USPATFULL 

Methods and compositions for the rapid and enduring 

relief of inadequate myocardial function 

Seed, Brian, Boston, MA, United States 

Seed, John C, Princeton, NJ, United States 

Heart Care Partners, Princeton, NJ, United States (U. 

corporation) 



NUMBER 



KIND 



DATE 



PATENT INFORMATION: 
APPLICATION INFO. : 
RELATED APPLN. INFO.: 

DOCUMENT TYPE: 
FILE SEGMENT: 
PRIMARY EXAMINER: 
LEGAL REPRESENTATIVE: 
NUMBER OF CLAIMS: 
EXEMPLARY CLAIM: 
LINE COUNT: 



US 6159993 20001212 

US 1998-198874 19981124 (9) 

Continuation of Ser. No. US 1996-680684, filed on 17 
Jul 1996, now patented, Pat. No. US 5861399 
Utility 
Granted 

Jordan, Kimberly 
Clark & Elbing LLP 
54 
1 

993 
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AB Disclosed are methods and compositions for reducing coronary artery 

stenosis, restoring blood flow to infarcted myocardium, 

improving myocardial perfusion, reducing heart attacks or other adverse 
cardiovascular events, or treating symptoms of inadequate myocardial 
function in a mammal involving administering to the mammal (a) a 
compound that includes eicosapentaeneoic acid or docosahexaeneoic acid 
and (b) a cholesterol-lowering therapeutic, combined with 
dietary restrictions (resulting in aggressive loading of marine lipids), 
whereby a serum LDL concentration of less than 75 mg/dl (and preferably 
less than 55 mg/dl) is achieved. One particular method involves 
administering to the mammal a combination that includes (a) a compound 
that includes an eicosapentaeneoic or docosahexaeneoic acid (for 
example, a marine lipid) and (b) a cholesterol synthesis or 
transfer inhibitor, and which may also optionally include aspirin and/or 
niacin. The methods and compositions of the invention may also further 
include a bile acid sequestrant and/or buspirone. Also disclosed are 



methods for treating heart disease that involve administration of 
buspirone . 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention is directed to a fluorescence polarization assay 

for phencyclidine and phencyclidine derivatives, to the various 
components needed for preparing and carrying out such an assay, and to 
methods of making these components. Specifically, tracers, immunogens 
and antibodies are disclosed, as well as methods for making them, and a 
reagent kit containing them. The tracers and the immunogens are made 
from substituted phencyclidine compounds. A fluorescein moiety is 
included in the tracer, while a poly (amino acid) forms a part of the 
iminunogen. The assay is conducted by measuring the degree of 
polarization retention of plane polarized light that has been passed 
through a sample containing antiserum and tracer. 

CAS INDEXING IS AVAILABLE FOR THIS PATENT. 
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CAS INDEXING IS AVAILABLE FOR THIS PATENT. 

AB The present invention is directed to a fluorescence polarization assay 

for phencyclidine and phencyclidine derivatives, to the various 
components needed for preparting and carrying out such an assay, and to 
methods of making these components. Specifically, tracers, immunogens 
and antibodies are disclosed, as well as methods for making them, and a 
reagent kit containing them. The tracers and the immunogens are made 
from substituted phencyclidine compounds. A fluorescein moiety is 
included in the tracer, while a poly (amino acid) forms a part of the 
immunogen. The assay is conducted by measuring the degree of 
polarization retention of plane polarized light that has been passed 
through a sample containing antiserum and tracer. 
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Possible Dinit@ractto©inis woltlh: 
DoeosaheMeiniooc AcM 

Also listed as: DHA 

In combination with aspirin, omega-3 fatty acids could be helpful in the 
treatment of some forms of coronary artery disease. Consult your 
healthcare provider about whether this combination would be 
appropriate for you if you have coronary artery disease. 

Omega-3 fatty acids may reduce some of the side effects associated 
with cyclosporine therapy, which is often used to reduce the chances of 
rejection in transplant recipients. Consult your healthcare provider 
before adding any new herbs or supplements to your existing 
medication regimen. 

In an animal study, omega-3 fatty acids protected the stomach against 
ulcers induced by reserpine and nonsteroidal anti-inflammatory drugs 
(NSAIDs) such as indomethacin. Consult your healthcare provider 
before using omega-3 fatty acids if you are currently taking these 
medications. 
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and to check product information (including package inserts) regarding dosage, 
precautions, warnings, interactions, and contraindications before administering any drug, 
herb, or supplement discussed herein. 
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Epidemiologic and experimental data suggest 9hat a 
high dietoiy intake of long-chain polyunsaturated n-3 
fatty ocids may reduce the risk of artierothrombotic dis- 
ease. In a randomized, contralied study, 610 patients 
undergoing coranory a^^&^y bypass grafting were 
assigned either to a fish oil group, recehnng 4 g/day 
of fish oil concentrate, or to o control group. All patients 
recehfed antithrombotic treotment, either ospirin or 
warfarin. Their diet and serum phosphoKpid fatty acid 
profiles were monitored. The primary end point was 1 - 
yeor graft (xitency, which was assessed by angiogra- 
phy in 95% of patients. Vein graft occlusion rates per 
distal anastomoses were 27% in fihe fish oil group and 
33% in the control group (odds ratio 0.77, 95% confi- 
dence interval 0.60 to 0.99, p = 0.034). In the fish oil 



n increased dietary intake of long-chain polyunsat- 
urated n-3 fatty acids may reduce the risk of 
atherothrombotic disease.* Studies in animal models have 
shown that fish oil supplementation retarded experi- 
mentally induced atherosclerosis^ and reduced intimai 
hyperplasia in arterialized vein grafts.-^*"* Coronary artery 
bypass grafting constitutes an important treatment alter- 
native in die management of coronary artery disease. 
However, vein graft occlusion, mainly due to athero- 
thrombosis, has been reported to occur in 15% to 30% 
of distal anastomoses during the first postoperative year 
and may compromise the early and long-term results of 
the operation.^^ The Shunt Occlusion Trial was a ran- 
domized, controlled study initiated to assess the effect 
of dietary supplementation with fish oil rich in n-3 fat- 
ty acids on 1 -year graft occlusion rate in patients under- 
going coronary artery bypass grafdng. 

METHODS 

Patients: During the accrual period from May 1989 
through February 1992, a total of 915 consecutive patients 
admitted for coronary artery bypass grafting without con- 
comitant cardiac surgery, such as valve implantation or 
aneurysmectomy, were screened for participation in the 
study. According to protocol criteria, 305 patients were 
excluded. The reasons for exclusion were: medical con- 



From the Departments of Cardiology, Radiology, and Cordiovoscir 
lor Surgery and the Research Forum, Ullev6l UniversiJy Hospital, Oslo, 
Norway. Dr. Erilsland was a research felbw d rfie Norwegian Coun- 
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grants from Pronova AS end Nycomed PnarrTKi AS, Osb, Norway. 
/Wanuscript received May 18, 1995; revised manuscript received 
and accepted September 18, 1995. 

Address br reprints: Jan Eritslond, MD, Department of Cardiolo- 
gy, (Jllevd! University Hospital, NOAO? Oslo. Norway. 



group, 43% of the potients hod >1 occluded vein graft(s) 
compared with 51% in the control group (odds rotio 
0.72, 95% confidence interval, 0.51 to 1.01, p = 0.05). 
Moreover, in the entire patient group, there was a sig- 
nificant trend to fewer patients with vein graft occlu- 
sions with increasing relative change in serum phos- 
pholipid n-3 fatty acids during the study period [p for 
linear trend = 0.0037). Thus, in patients undergoing 
coronorv oiienf bypass grafting, aietary supplemental 
tion witn n-3 fatty acids reduced the incidence of vein 
graft occlusion, and on inverse relation between rela- 
tive chonge in serum phospholipid n-3 fatty acids and 
vein graft occlusions vras observed. 

(Am J Cardiol 1996;77:31-36) 



traindications to any of the treatment principles (n = 109), 
refused participation (n = 57), early (<2 days) perioper- 
ative death (n = 13) or complications (n = 32), presumed 
lack of compliance (n = 29), indication for anticoagula- 
tion (n = 27), and administradve reasons (n = 38). The 
remaining 610 patients (66.7%) were included in the study 
after giving their informed consent. The study was ap- 
proved by the regional board of research ethics. 

All patients received a bolus dose of 15 mg of war- 
farin on the first postoperative day. On the morning of 
the second postoperative day, they were randomized by 
random numbers in consecutively numbered sealed en- 
velopes. A factorial 2 by 2 design was usedv and patients 
were assigned either to a fish oil group or to a control 
group. Patients in each of these groups were simultane- 
ously randomly assigned to either aspirin 300 mg once 
daily (Nycomed Pharma AS, Oslo, Norway) or to con- 
tinue with warfarin (Nycom^ Phaima AS), airne^ at an 
anticoagulant level of 2.5 to 4.2 in terms of internation- 
al normalized ratio (INR). The fish oil group received 4 
capsules/day of highly concentrated ethyl esters of long- 
chain n-3 fatty acids (Omacor®, Pronova AS, Oslo, Nor- 
way). Each soft gelatin capsule contains 1 g of fatty acids 
(51% eicosapentaenoic acid C20:5n-3 and 32% docosa- 
hexaenoic acid C22:6n-3 ethyl esters) and 3.7 mg a-toco- 
pherol as an antioxidant. Patients received verbal and 
written dietary advice. They were told to reduce their 
intake of saturated fatty acids, such as milk products, 
hard margarine, and meat products. Dietary records^ 
were obtained from a random subsample (n = 225) be- 
fore bypass surgery and repeated I year later. All sub- 
jects were asked to refrain from cod-liver oil and other 
fish oil products during the study period. 

Treatment began immediately after randonuzation 
and continued throughout the first postoperative year. 
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TABU 1 Baseline Characteristics of 610 Patients According to Treatment Group 




Aspirin 
{n - 148) 


Aspirin + Fish Oil 
(n « 143) 


Warforin 
(n . 1 45) 


Warfarin + Fish Oil 
|n - 174) 


Age |yr| 

Mole sex \%] 

Body moss index (kg/m^| 

Smoker (%[ 

Diabetes |%| 

Treated hypertension (%) 

Previous myocordiol infarction (%| 

Angina class HI or IV (%)* 

left ventricular ejection fraction (%| 

Systolic blood pressure (mm Hg) 

Diastolic blood pressure (mm Hg| 


60 ± 9 
89 

25.5 ± 3.0 
20 
11 
24 
49 
70 
64 ± 14 
146 ± 23 
88 ± 11 


61 ± 9 
86 

24.9 ± 2.4 
17 
6 
25 
57 
74 

62 ± 13 
143 ± 19 

87 ± 1 1 


59 ± 9 
84 

25.3 ± 2.7 
22 
6 
23 
52 
69 
65 ± 13 
145 ± 20 
88 ± 11 


60 ± 9 
88 

25.5 ± 2.9 
18 
5 
IB 
50 
68 
64 ± 14 
144 ± 20 
88 ± 12 


•New York Heort Assoc iotion classification. 

Values are expressed os mean ± 5D unless otherwise noted. 



TABLE II Deaths and Reasons for Deviation from Assigned Treatment 





Aspirin 
(n » 148) 


Aspirin + Fish Oil 
|n = 143) 


Warfarin 
(n o 1451 


Warfarin + Fish Oil 
(n - 174) 


Death 


4 


5 


2 


3 


Deviation 










Bleeding complicotion 


2 


3 


2 


2 


Gastrointestinal complaint 


12 


7 


0 


9 


Dysphagia 


0 


3 


0 


3 


indication for anticoagulation 


4 


8 


0 


0 


Contraindication to 


0 


I 


0 


1 


antithrombotic treatment 










Nonmedical reoson 


2 


3 


3 


1 


Totol deviations 


20 


25 


5 


16 



During this period, patients were seen every 3 months. 
They were questioned about functional stale» intercur- 
rent diseases, bleeding episodes, and adverse effects. 
Major bleeding episodes were defined as bleeding neces- 
sitating operation or blood transfusion. AH other bleed- 
ing episodes were classified as minor. Compliance was 
assessed by tablet and capsule accounts, and serum phos- 
pholipid fatty acids were determined. Prothrombin time 
was measured in subjects assigned to anticoagulant treat- 
ment, and intermediate measurements of prothrombin 
time, usually every 3 to 6 weeks, were obtained by the 
attending physicians. 

Laboraiory measurements: Blood samples after over- 
night fasting were obtained before, and 3, 6, and 9 months 
after operation. Because study treatment was discontin- 
ued I week before I -year angiography no blood samples 
were analyzed at 12 months. Serum total cholesterol and 
triglyceride levels were analyzed by enzymatic colori- 
metric methods using commercial kits (CHOD-PAP for 
cholesterol and GPO-PAP for triglycerides, Boehringer- 
Mannheim GmbH, Mannheim, Germany). Serum high- 
density lipoprotein cholesterol was determined in the 
supernatant after precipitation with phosphotungstic acid 
and magnesium chloride.'^ Low-density lipoprotein cho- 
lesterol was calculated according to Friedewald et al." 
The prothrombin time was measured with Thrombotesl 
(Nycomed Pharma AS). Bleeding lime was measured by 
the Simplate-II method (General Diagnostics, Organon 
Teknika, Tumhout, Belgium). Serum samples were kept 
frozen at -lO'^C until analyzed for phospholipid fatty 



acids. For each subject, samples obtained at different times 
were analyzed in a batch. 

Serum lipids were extracted with n-butanol after 
addition of an internal standard (phosphatidyl-choline- 
diheptadecanoyl, Sigma, St. Louis, Missouri). An antiox- 
idant (2,6,-di-tert.-butyl-p-kresol, Fluka AG, Buchs, 
Switzerland) was added to the n-butanol before extrac- 
tion. Phospholipids were isolated from the total lipid 
extracts by solid-phase extraction on aminopropyl co- 
lumns (Varian, Harbour City, California) and trans- 
methylated. The phospholipid fatty acids were quanti- 
fied by gas chromatography. FAME mixture Me-81- 
added C17:0 methylester (Larodan, Malmo, Sweden) 
was used as an external standard. A human serum pool 
sample was included as a control to monitor the analyt- 
ic performance. The day-to-day coeflScients of variation 
in this serum pool for C18:2n-6, C20:5n-3, and C22:6n- 
3 were 3.4%, 5.7%, and 5.4%, respectively (n = 58). The 
results were quantified as milligrams of phospholipid fat- 
ty acid per liter of serum. 

Shunt angiography: One year after bypass surgery, 
shunt angiography was performed using a standardized 
procedure. Grafts were visualized by selective injection 
of contrast agent. A vein graft was defined as occluded 
when the origin of the occluded graft was visualized. If 
the origin was not found, an aonic root angiography was 
performed, and if no contrast agent was seen passing 
through the graft into the grafted coronary arter>; the 
graft was defined as occluded. Similarly, if no contrast 
agent was seen flowing into the grafted coronary artery 
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from selective interna] mammary ar- 
tery catheterization, it was defined as 
occluded. All angiographies were per- 
formed and interpreted by an experi- 
enced radiologist without knowledge 
of the patient's assigned treatment. 

Statisticol anolysis: The primary end 
point of the study was graft occlusion 
determined by 1-year angiography. In 
patients treated with either aspirin or 
warfarin, we assumed a vein graft 
occlusion rate of 20% per distal anas- 
tomoses during the first postoperative 
year. A sample size of 1 .296 grafts was 
calculated to detect a 40% reduction 
by fish oil supplementation with a 2- 
sided level of significance of 0.05 and 
a power of 0.80. In accordance with a 
previous study from our institution,'^ 
we estimated an average of 2.7 grafts 
per patient, totaling 480 study patients. 
An increasing use of internal mamma- 
ry artery grafts at the time the study 
was designed contributed to the deci- 
sion to expand the sample size to 600 
patients. Analyses were performed af- 
ter the intention-to-treat principle. To 
adjust for interdependency between 
multiple vein grafts in the same pa- 
tient, we also analyzed data with re- 
gard to the number of patients with >1 
occluded vein graft(s) within each group. 
Finally, we compared vein graft occlu- 
sion rales in strata divided according 
to the relative change in concentration 
of serum phospholipid n-3 fatty acids 
during the study period. Variables on 
categorical data were evaluated by chi- 
square statistics, linear trends by Man- 
tel-Haenszel tests, and differences be- 
tween other measurement variables by 
/ tests. A 2-sided p value <0.05 was considered statisti- 
cally significant. The EPI Info software program*"^ was 
used. No interim analyses were performed. 

RESULTS 

Of 610 included patients, 317 were assigned to receive 
fish oil and 293 to constitute the control group. There 
were no significant differences between the treatment 
groups with respect to recorded baseline characteristics 
(Table I). From day 2 through the first postoperative year, 
14 patients died (Table II). One patient in the warfarin 
group developed muitiorgan failure and died from gas- 
tric bleeding in the early postoperative phase. One pa- 
tient in the aspirin group died 12 days after the opera- 
tion from a cerebral embolus, and 1 patient, assigned to 
fish oil and aspirin, died after 12 months from metasta- 
sizing prostatic carcinoma. The other 11 patients died 
suddenly 2 weeks to II months after bypass surgery. 
Autopsies were performed in only 3 patients. 

Reasons for deviation from the assigned treatment 
are given in Table 11. Gastrointestinal complaints caus- 



TABLE 111 Intake of Energy and Nutrienrs Before and 1 2 Montfis After Bypass 
Operation in the Fish Oil and Control Groups 



Fisfi Oil 



Control 







(n- 


124) 










(n- 


101) 






Before 


1 2 Months 


Before 


1 2 Months 


Energy (kcal/day)* 


2,202 ± 


701 


2,121 


± 


690 


2,163 




844 


2,143 ± 


699 


Carbohydrate (g/doy) 


765 ± 


88 


258 


± 


98 


261 


± 


101 


266 ± 


94 


Protein (g/day) 


92 ± 


28 


90 


± 


29 


91 


± 


31 


92 ± 


32 


Fatty ocids (g/day) 






















Saturated 


29 ± 


U 


26 


± 


13^ 


29 




17 


27 ± 


12 


Monou n saturated 


28 ± 


?2 


25 


± 


lOr 


27 


± 


14 


25 ± 


10 


Polyunsotu rated* 


14 ± 


6 


16 


± 


5J§ 


14 


± 


8 


13 ± 


6 


n-3 Polyunsoturafed* 


2.7 ± 


1.3 


5.5 


± 


1.2»5 


2.5 


± 


1.4 


2.2 ± 


LOT 


n-6 Polyunsaturated 


10 * 


4 


9 


± 


4 


10 


± 


6 


10 ± 


5 



*TKe intake of Fish oil capsules is included. 

'Significont^y different from volue before operation {p <0.02 by 1 -sample / test). 
* Significantly different from value before operation (p <0.001 oy 1-samp^ f test). 
S Significantly different from charige in the control group |p <0.001 by 2-sample t (est). 
Volues ore expressed as meon ± SD. 



TABLE IV Serum Phospholipid Fatty Acids, Serum Lipids, and Bleeding Time Before 
and Nine Months After Bypass Operation in the fish Oil and Control Groups 




Fish Oil 
(n o 289) 


Control 
(n « 267) 








Before 


After 


Before 


After 


Fatly acid (mg/L) 














Linoleic (18:2n-6) 


274 ± 68 


259 ± 64*t 


284 ± 67 


321 


± 


72* 


Arochidonic |20:4n-6| 


102 ± 29 


100 ± 24t 


106 ± 32 


113 


± 


32* 


Elcosapentaenoic (20:5n-3) 


38 ± 24 


92 ± 31 *t 


33 ± 19 


34 


± 


23 


Docosahexaenoic (22:6n-31 


113 ± 31 


129 ± 27*t 


112 i: 31 


107 


± 


32* 


Totol n-3 


177 ± 56 


255 ± 59*t 


171 ± 51 


168 


± 


56 


Total n-6 


416 ± 95 


386 ± 84*t 


432 ± 94 


477 


± 


98* 


Totol cholesterol (mg/dl) 


256 ± 47 


271 ± 49* 


256 ± 48 


272 


± 


51* 


HDL cholesterol (mg/dl) 


41 ± 12 


45 ± 12* 


39 ± 10 


41 


± 


11* 


LDL cholesterol (mg/dl) 


180 ± 41 


198 :t 45* 


181 ± 44 


195 


* 


48* 


Triglycerides (mg/dl) 


175 ± 99 


142 ± 89*t 


183 ± 92 


182 


± 


110 


Bleeding time (sec) 


243 ± 76 


282 ± 93* 


249 ± 79 


283 


± 


84* 


•Significantly different from value before operation |p <0.001 by 1 -sample / test), 
1 Significantly different from change in fhe control group (p <0.00I by 2-&ample t test). 
* Significantly different h^om volue before operation (p <0.01 by 1-somple / tes^. 
Values are expressed as meon t SD. 

HDL - high-density lipoprotein; LDL « low-density lipoprotein. 



ing deviation (n = 28) included dyspepsia, belching, diar- 
rhea, and nausea. Six patients were not able to swallow 
the fish oil capsules. Anticoagulant treatment was re- 
quired in 12 patients because of thromboembolic epi- 
sodes (n = 9), persistent atrial fibrillation (2 patients), 
and left ventricular thrombus (n = 1). Milder abdominal 
complaints not resulting in withdrawal of the study med- 
ication were reported in 24 patients in the fish oil group 
and in 8 patients in the control group. There was no sig- 
nificant group difference in the total number of bleeding 
episodes between the aspirin and warfarin groups (23 vs 
38, p = O.IO), or between the fish oil and control groups 
(34 vs 27, p = 0.22). However, there were more episodes 
of minor bleeding in patients given warfarin than in those 
given aspirin (35 vs 18, p = 0.036). 

According to patient records, 88% of the fish oil cap- 
sules and 96% of the aspirin tablets were taken. A total 
of 7,722 prothrombin time measurements were record- 
ed and the average number of measurements per patient 
was similar in patients given fish oil and in those given 
warfarin only. In the fi.sh oil and control groups, 57% 
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TABLE V One- Year Groft Occlusion Rates, According to TreoJment Groups 




Aspirin 
{n - 1 40) 


Warfarin 
(n = 139) 


Aspirin 
+ Fish Oil 
(n » 1 34) 


Warforin 
+ Fish Oil 
(n « 168) 


Fish Oil Versus Control — 
Odds Rotio 
(95% CI) 


Internal mommory ortery 
grafts, occluded/total 

Vein grafts, distal onastomoses, 
occluded/totol 

Patients wi^h occluded vein 
graft/all patients^ 


13/120 (11) 
103/299 (34) 
66/134 (49) 


16/113 (14) 
93/296 (31) 
71/134 [53] 


13/116 (11) 
78/273 (29) 
57/130 (44) 


25/141 (18} 
96/362 (27) 
69/164 (42) 


1.22 (0,70-2.12) 
0.77 (0.60^.99)* 
0.72 |0.51-1.01)t 


•p - 0.034. 

'Excluding t6 patients with internal 
ip - 0.05. 

Volues ore expressed as number (%) 
CI • confidence interval. 


mammory artery grofts or 
unless otherwise noted. 


ify ond 3 potients 


with incomplete angiography. 





and 59% of the prothrombin time measurements were 
within the target level of INR 2.5 to 4.2, respectively, 
whereas 37% and 35% of the measurements were <INR 
2.5, respectively. There were no group differences in the 
estimated average intake of energy and nutrients before 
or 12 months after surgery, except for the higher intake 
of n-3 polyunsaturated fatty acids in the fish oil group 
after operation (Table III). Body weight and blood pres- 
sure were unchanged after I year in the fish oil as well 
as in the control group. The mean concentration of serum 
phospholipid n-3 fatty acids increased in the fish oil 
group, whereas the amount of n-6 fatty acids decreased 
in the fish oil group and increased in the control group 
(Table IV), The relative changes in serum phospholipid 
eicosapentaenoic and docosahexaenoic acids were cor- 
related (r = 0.76, p <0.OOI). In the fish oil group, serum 
triglyceride levels decreased by 19%, significantly dif- 
ferent from the control group. In the fish oil and control 
groups, 45% and 51% of the subjects, respectively, re- 
ceived aspirin. The bleeding time increased moderately 
in both groups, and there was no group difference (Table 
IV). 

Angiographic results: Shunt angiography was per- 
formed in 581 of the 610 included patients (95%) after 
a mean of 12.1 ± 1.5 months (range 4 to 19) posiopera- 



OR=1 




Total n=524 

Ofl=0.74 OfUO.63 OR«0.49 





1 2 3 

Quarlile 



FIGURE 1. Number of potients with >1 vein graft occlusion 
{cross-hatched areasi in cjuortiles of obsefved change in serum 
phospholipid n-3 fatty actds. OR = odds ratio [p for linear 
trend = 0.0037). 



tively. Owing to persistent or new symptoms, the inves- 
tigation was undertaken earlier than II months after by- 
pass operation in 26 patients. Fourteen patients had died, 
12 refused angiography, and in 3 patients the abdominal 
aorta was occluded, precluding the femoral artery ap- 
proach. The procedure was incomplete in 3 additional 
cases due to patient reactions (n = 2) or technical fail- 
ure (n = 1). 

There was no significant difference in the occlusion 
rates of internal mammary artery grafts between the fish 
oil and control groups (Table V). In patients receiving 
fish oil, the vein graft occlusion rate per distal anasto- 
moses was 27% compared with 33% in the control group 
(odds ratio 0.77, 95% confidence interval, 0.60 to 0.99, 
p = 0.034). In the fish oil group, 43% of the patients had 
>1 vein graft(s) occluded compared with 51% of the 
patients in the control group (odds ratio 0.72, 95% con- 
fidence interval, 0.51 to l.Ol, p = 0.05). Thus, an effect 
of fish oil supplementation on vein graft occlusions was 
observed in addition to aspirin as well as warfarin treat- 
ment (Table V). Between the aspirin and warfarin groups, 
the odds ratio for occlusion of internal manrmiary artery 
grafts was 0.64 (95% confidence interval, 0.37 to 1.12, 
p = 0. 10), and the odds ratio for occlusion of vein grafts 
was 1.15 (95% confidence interval, 0.89 to 1.48, p = 0.27), 

Data from shunt angiography and serum phospho- 
lipid fatty acid analyses were obtainable in 524 patients 
with vein grafts. Patients were divided into quartiles ac- 
cording to percent change in serum phospholipid n-3 fat- 
ty acids between baseline and 9 months, and the num- 
ber of patients with >l occluded vein graft(s) in each 
quartile was counted (Figure 1). There was a significant 
linear trend to fewer patients with vein graft occlusions, 
with increasing relative change in the phospholipid n-3 
fatty acids (p for linear trend = 0.0037). Similar signifi- 
cant trends were noted when the relative changes in 
eicosapentaenoic (p = 0.0048) and docosahexaenoic (p 
= 0.0037) acids were considered. 

DISCUSSION 

The results indicate that an increased dietary intake 
of n-3 fatty acids after coronary artery bypass grafting 
was associated with a slightly reduced frequency of vein 
graft occlusions. In the randomized clinical trial, there 
was a lower vein graft occlusion rate in patients assigned 
to the fish oil group than in those assigned to the con- 
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trol group. Importanlly, in the entire patient group, we 
observed an inverse relation between the relative change 
in serum phospholipid n-3 fatty acids during the study 
period and the vein graft occlusion rate. In fact, com- 
pared with patients in the lowest quartile of change in 
serum phosphoHpid n-3 fatty acids, patients in the high- 
est quartile had an odds ratio of 0.49 (95% confidence 
interval, 0.29 to 0.83) for having >1 occluded vein graft. 

We found an overall graft occlusion rate higher than 
expected in our patients. Most reported studies indicate 
1-year vein graft occlusion rates from 15% to 30% per 
distal anastomoses.^'^' A high inclusion rate (67%) of all 
eligible patients, of whom many had advanced coronary 
atherosclerosis, and a high percentage of angiographic 
end point evaluations, may have contributed to uncover 
these less favorable overall results. Also, in our trial, a 
somewhat delayed onset of antithrombotic treatment as 
a consequence of the randomization procedure may have 
resulted in an excess of very early postoperative occlu- 
sions.^*^'*^ The incidence of internal mammary artery 
graft occlusion also was higher than expected.*^ 

An effect on vein graft patency may be due to anti- 
thrombotic as well as antiatherosclerotic properties of n- 
3 fatty acidsJ'^'*'' It is unlikely that the effect is direct- 
ly linked to an influence on serum lipoproteins, because 
serum cholesterol levels were not altered by fish oil sup- 
plementation, and there was no association between the 
reduction in serum triglycerides and vein graft patency. 
The effect of fish oil on vein graft patency was of equal 
magnitude in subjects given aspirin as in those given 
warfarin. Consequently, concerning the antithrombotic 
potential of n-3 fatty acids, effects on platelets and the 
coagulation system, in addition to those exerted by as- 
pirin and warfarin, must be operative. The observed 
effect may largely be due to influence of n-3 fatty acids 
on cellular processes locally in the vessel wall. Experi- 
mental studies have shown that n-3 fatty acids may affect 
the function of cells involved in atherothrombosis in 
numerous ways. These effects include the modification 
of eicosanoid products in the cyclooxygenase and lip- 
oxygenase pathways, the reduced synthesis of cyto- 
kines and platelet-derived growth factor,^^-^^ and alter- 
ation of leukocyte and endothelial cell properties. '^•^'^-^^ 

Both eicosapentaenoic and docosahexaenoic acids 
were supplied in mixture, and the changes in serum phos- 
pholipids of the 2 n-3 fatty acids were correlated. These 
changes, in turn, were both related to vein graft paten- 
cy, and whether 1 of the n-3 fatty acids may be the more 
important in keeping the grafts patent cannot be inferred 
from our study. 

The effect of n-3 fatty acid supplementation on the in- 
cidence of restenosis after coronary angioplasty has been 
addressed in several clinical studies and the results so 
far are equivocal.^^-^^ However, it must be emphasized 
that the pathophysiology of coronary restenosis and vein 
graft occlusion differs,''*^^ and the 2 clinical conditions 
are not quite analogous. 

Either platelet inhibition or anticoagulant treatment 
has been reconrniended after coronary artery bypass 
surgery.^'^ To explore additional effects of fish oil sup- 
plementation in addition to either antithrombotic princi- 
ple, we randomized for aspirin or warfarin treatmeni. 



Thus, the present study was not designed to detect dif- 
ferences in shunt occlusion rates between the aspirin and 
anticoagulation groups. However, we noted no statisti- 
cal differences between these 2 groups, a conclusion sup- 
ported by the results of a recently published study de- 
signed to address this issue.^^ 

Generally, the fish oil supplementation was well tol- 
erated. Adverse effects attributed to fish oil, mainly gas- 
trointestinal complaints, were usually mild, although in 
some cases the supplementation had to be withdrawn 
(Table II). There was no statistical difference in bleed- 
ing complications between the fish oil and the control 
groups. 

In conclusion, there was a positive association be- 
tween n-3 fatty acids and vein graft patency, and the pres- 
ent results support the notion that an increased dietary 
intake of n-3 fatty acids may confer protection against 
atherothrombosis. This study suggests that patients un- 
dergoing coronary bypass surgery should be encouraged 
to keep a high dietary intake of n-3 fatty acids. 
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ABSTRACT In the National Heart, Lung and Blood Institute Type II Coronary Intervention Study, 
patients with Type II hyperlipoproteinemia and coronary artery disease (CAD) were placed on a low- 
fat, low-cholesterol diet and then were randomly allocated to receive either 6 g cholestyramine four 
times daily or placebo. This double-blind study evaluated the effects of cholestyramine on the progres- 
sion of CAD as assessed by angiography. Diet alone reduced the low-density lipoprotein cholesterol 
6% in both groups. After randomization, low-density lipoprotein cholesterol decreased another 5% in 
the placebo group and 26% in the cholestyramine-treaied group. Coronary angiography was performed 
in 1 1 6 patients before and after 5 years of treatment. CAD progressed in 49% (28 of 57) of the placebo- 
treated patients vs 32% ( 19 of 59) of the cholestyramine-treated patients (p < .05). When only definite ^ § 
progression was considered, 35% (20 of 57) of the placebo-treated patients vs 25% ( 15 of 59) of the 
cholestyramine-treated patients exhibited definite progression; the difference was not statistically % 
significant. However, when this analysis was performed with adjustment for baseline inequalities of ^ 
nsk factors, effect of treatment was more pronounced. Of lesions causing 50% or greater stenosis at P' 
basehne, 33% of placebo-treated and 12% of cholestyramine-treated patients manifested lesion pro- 
gression (p < .05). Similar analyses with other end points (percent of baseline lesions that progressed, 
lesions that progressed to occlusion, lesions that regressed, size of lesion change, and all cardiovascular \ 
end points) all favored the cholestyramine-treated group, but were not statistically significant. Thus, Vi 
although the sample size does not allow a definitive conclusion to be drawn, this study suggests that )^ 
cholestyramine treatment retards the rate of progression of CAD in patients with Type II hyperlii)opro- 
teinemia. 



therapy. The study protocol, recruitment strategy, and 
baseline findings, as well as the method for assessing 
angiographic change, have been previously pub- 
lished.' ^ THiis paper reports the results of 5 years of 
cholesityramine treatment on the rate of progression of 
CAD as measured angiographically. The relationship 
of plasma lipid and lipoprotein fractions to baseline 
coronary artery lesions and to lesion progression, and 
the natural history of angiographic progression, are 
subjects of other reports. 

Me(lllit([pdls 

Sttondy diesitgiin. The study design has been described exten- 
sively elsewhere. * Briefly, patients were screened with two sets 
of eligibility criteria: elevated levels of lownlensity lipofffotein 
(LDL) cholesterol and angiogrq>hic vidence of CAD. Patients 
underwent coronary angiogr^y if LDL cholesterol after 1 
month of therapy with low<holesterol, low-fat di^ was in the 



CiinciiahiMm 6% No. 2, 3S3-^M, 11984. 

^ THE National Heart, Lung and Blood Institute Type II 
Coronary Intervention Study was designed to examine 
the hypothesis that lowering the plasma concentration 
of cholesterol by diet and drug therapy reduces the rate 
of progression of coronary artery disease (CAD). Pa- 
tients with Type II hyperlipoproteinemia and CAD 
were randomly assigned to a low-cholesterol, low-fat 
diet and to receive cholestyramine treatment or they, 
were randomly assigned to receive the same diet and 
placebo. Coronary lesions were assessed by coronary 
angiography at entry into study and after 5 years of 
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upper lOth percentile f the distribution of the general popula- 
tion and if they manifested presumptive evidence f CAD (pit- 
vious myocardial infarction, angina, positive exercise stress 
test, r coronary calcification on fluoroscopy). No patient had 
severe incapacitating angina. Most had no symptoms or were 
only mildly limited on medical therapy. The only angiographic 
mdications for exclusion from the study was the finding of more 
than 75% luminal narrowing of the left main coronary artery or 
no coronary disease meeting the criteria of 20% luminal narrow- 
ing. (Four patients, who were noted to have disease at the 
screenmg reading of the angiograms and hence were entered 
into the study, were later judged by the formal readings of the 
^^r^^P?!"^'^ ^ «f CAD at baseline . ) Patients who met the 
eligibility requirements and gave informed consent were contin- 
ued on the diet and were randomly allocated to receive a daily 
dosage of 24 g cholestyramine (treatment group) or to receive 
placebo (control group). Dosage was adjusted in response to 
side effects, most of which were gastrointestinal. The study was 
conducted m a double-blind manner; the patient, the physician 
or the panels of angiographers that evaluated the coronary an- 
giograms did not know the treatment assignments of individual 
patients In addition, lipid values and certain other chemistries 
obtained dunng the follow-up that might provide clues as lo^ 
type of treatment were not released to patients or personnel 
involved with patient care. Patients came to the Clinical Center 
at the National Institutes of Health in Bethesda for monthly 
visits at which time cardiac status, diet, and drug adherence and 
side effects were monitored. Plasma cholesterol and triglycer- 
ides were determined every 2 months and LDL cholesterol and 
high-density lipoprotein (HDL) cholesterol were measured se- 
miannually. The methods used for analyses of plasma lipids and 
lipoproteins have been previously published.' At the end of * 
years of follow-up, each patient was hospitalized and a repeat 
coronary angiogram was performed. 
. In the planning phase, calculations of sample size indicated a 
desired study population of 250 patients. However, the entry 
cnteria were rigorous and only 143 patients could be recruited 
dunng the 54 month recruitment period of the study. Of these 
143 patients, there were 1 16 who had a repeat angiogram and 
hence, a determination of CAD progression. Since the weight of 
laboratory and epidemiologic evidence suggested that reduction 

of lipid concentrations would retard CAD progression, the study 
was designed to look for benefit only. Thus, power for the 
statistical test of the results was calculated for a one-tailed 
significance test of level .05. If the proportion of the control 
group that demonstrated CAD progression was .60, then with 
1 16 pauents the study had a 71% chance to detect in the treat- 
ment group a relative reduction of 33% in the rate of CAD 
progression. 

ft.SlTi**^'!?' f^llj^-IP of study there were 12 deaths 
(table I). In addition. 10 patients withdrew ftom the study, and 

TABLE 1 

Foikncr-iip status by trntmenl 



there were five patients wh c ntinuedt follow their prescribed 
treatment regimen and attended the clinic but did not consent to 
angiography at 5 years. Thus, of the 143 patients who entered 
the study, there were 1 16 wh had angi grams performed both 
initially and after 5 years f follow-up. Table I enumerates the 
f II w-up status by treatment assignment. The initial protocol 
required a follow-up coronary angiogram after 2 years of ther- 
apy. Evaluation of the first 3 1 patients revealed change in CAD 
as measured by angiography in only nine patients. Because the 
number of patients exhibiting progression of disease at 2 years 
was lower than expected, the protocol was changed to perform 
follow-up angiography only after 5 years of therapy. 

Baseline characteristics of the entire study population of 143 
have been presented elsewhere.' Tables 2. 3. and 4 presem 
baseline characteristics of the 116 patients who had a final 
angiogram. In a comparison of treatment groups, the cholestyr- 
amine group had significantly higher systolic blood pressure, 
higher baseline triglycerides, more patients with abnormal ven- 
tricular contractile function, and fewer patients who consumed 
10 or more alcoholic drinks per week; in the analysis of effect of 
treatment these variables were used as covariates for adjust- 
ment. To assess whether or not the 1 16 patients who underwent 
follow-upjmgiQgiaphy aftctS yea.^ (and hence a determination 
of disease progression) are representative of the 143 who en- 
tered the study, we compared the characteristics of the 116 
patients with those of 27 patients who did not undergoa follow- 
up angiogram after 5 years, The 27 patients include 12 who 
died. 10 lost to follow-up, and five who refused to undergo a 
final angiogram. The 1 16 did not differ significantly from the 27 
IS '''^^''^"'''•racteristics; nor did the baseline characteristics of 
refusals ^""""^ *^ *^P«"S'^?nd 

Measures oMipid resgMmse. R)r each patient, lipid Valties 
were summarized by a predict baseline mean, a postdiei Base- 
line mean (measurements after diet therapy was begun buf be- 
fore drug therapy), and annual means. A 5 year follow-up aver- 
age was calculated as the inean of the five yearly means The 
pen^m change was calculated as the chafige from baseline 
postdiet mem to the 5 year follow-up average 

Ootcome determination; To establish the precision and tc- 
cuiacy of angiographic readings of both cine and cut films 'by 
expert angiographers. an experiment for reading angiograms 
was conducted. This demonstrated that agreement by at least 
two out of three independem review panels regaiding the occur- 
rence of change in a segmem of the arterial tree was required to 
establish a reliable measure of such change.^ The procedure for 
reading he hiseline and 5 year follow-up angiogi^s based on 
*e results of the exixsriment has been reported.' In sumihaiy. 
the baseline and 5 year follow-up angiograms were evaluated as 
apair. widi the temporal sequence of the films and the treatment 
assignment unknown to the readers; The evaluation was per- 




No sequential angiography 
Died 

Withdrawn befoR completion 
Compleied but no final angiogram 

Sequential angiography 

Total 



57 
72 



9.7 
6.9 
4.2 
79.2 
100.0 



5 
5 
2 

59 
71 



7.0 
7.0 
2.8 
83.1 
100.0 



12 
10 
5 
116 
143 



314 



8.4 

7.0 

3.5 
81.1 
100.0 
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TABLE 2 

Baseline characteristics Qiy treatment 




History 
Age (yr) 
21-35 

46-55 

mean ± SE 
Sex 

Male 
Snuiking history 

Never smoked 

Formerly smoked 

Presently smoke 

Mean no. cigarcttes/duy ± SE 
Alcohol^ 

10 or more drinks/week 
Ovcrull physical activity compared with others 

More active 

Same 

l^ess active 
Prior myocardial infarction 
Current chest pain 
Symptomatic 

Yes (Mi and/or angina) 
NYHA classilication 

I 

Systolic blood pressure^ 

mean ± SE 
Diastolic blood pressure 

mean±SE 
Xanthoma present 
Arms present 



3 


< 1 

J.J 


7 


11.9 


10 


8.6 


17 


29.5 


20 


33.9 


37 


31.9 


jt 


64.9 


32 


54.2 


69 


59.5 


46.91 


0.82 


45.4+0.92 


46.1 ±0.62 


46 


80.7 


48 


81.4 


94 


81.0 


9 


15.8 


12 


20.3 


21 


18.1 


27 


47.4 


24 


40.7 


SI 


43.0 


21 


36.8 


23 


39.0 


44 


37.9 


27.6 ± 


2.7 


23.0 ± 


1.9 


25.3 ± 


1.7 


24 


42.1 


14 


23.7 


38 


32.8 


16 


28.1 


10 


16.9 


26 


22.4 


29 


50.9 


31 


52.5 


60 


51.7 


12 
II 


21.1 


18 


30.5 


30 


25.9 


19.3 


16 


27.1 


27 


23.3 


15 


26.3 


23 


39.0 


38 


32.8 


25 


43.9 


33 


55,9 


58 


50.0 


51 


89.5 


45 


76.3 


96 


82.8 


II8.6± 


1.7 


I25.8± 


1.4 


1 22.3 ±1 


.1 


78.5 ±1 


.2 


79.6 ±1.2 


79.1 ±0.85 


26 


45.6 


28 


47.5 


54 


46.6 


37 


64.9 


32 


54.2 


69 


59.5 



NYHA = New York Heart Association; Ml = myocardial infarction 
^ < .05 for difference between placebo and cholestyramine. 
»p < .01 for difference between placebo and choleslyiamine. 

fomed by tliree separate panels, eacii consisting of tiiiee ex:^ 
peits. Angiographers on each pdnei reached a consensus evalua- 
tion. 

Data were recorded on fonns modified ftom the Coronary 
Artery Surgery Study (CASS)/ Tliis required the evaluation of 
each of 27 coronary artery segments for the presence and extern 
la 1^ The use of calipers to assist in this task was encour- 

classified for thrs study according to size and location as major 
mterm^iate, or minor. The segments contained in each cate- 
gory differ according to dominance of the individual 's coronary 
^'^^^to ' included in each Gregory are given 
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Segrnents were also classified as normal or as eiduUtii^ one 
or multiple lesimis. Appendix B (see fcotmrte) provides tfite 
number of normal segments and the number t^ lesions of each 
size by location as identified by each panel. Because of anatom- 
ic and padiolQgtc variation in the individual coronaBy arteries, 
few patients had all 27 segrnents imaged and evahiated. Also, 
for some patients some segments had more than one l^dcm! 
These circumstances made it inipossible to obtain a deti«nin&- 
tor uniform for aU patients. Arnor^ the 116p&rticismts, tfee 
panels recorded an aver^ of 431 teicms pnnducii^ leb dum 
50% luminal diameter reduction, 88 leskms causing 50% to 
69% nanowii^, 1 10 lesions caudr^ 70% to 9^ narrowing, 
and 48 total occlusions. Since the distribation of lesions wai 
similar in the two treatment groups, only the totals are presented 
here. 

Panels recorded the chaqge, if ariy, in hunmal diameter fiw 

each lesion <m the two sets of fiirns and dso trulic&ted wMt^ 
this was a probable or definite clliai^. Siiice the teimmral se- 
quence of die sets of fihns was okm specified, the psrtds could 
not determine progressioi) or r^ression but only chatngp; "ffte 
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TABLE 3 

LipJd basdlne chamcterbtlcs by treatmenl (mg/lOO ml, mean ± 
SIEl 



Placebo Croleslymmine Total 
= (n = 59) (n=II6) 



Predict lipids* 

Plasma cholesterol 

Triglyceride 

HDL 

LDL 
P^iet lipids^ 

Plasma cholesterol 

Triglyceride* 

HDL 

LDL 



3I5.2±5.7 
I34.7±6.8 
40.1 + 1.5 
244.2 ±5.6 

293.1+6.4 
131,2+5.4 
38.7+1.3 
229.4 + 6.1 



331.4 + 6.4 323 
I73.3±8.4 164 
38.2+1.3 39. 

258.5 + 6.4 251. 



.4 + 4.4 
.2 + 5.5 
l±I.O 
5±4.3 



309.6 ±7,| 301 

155.8 + 8.0 143 

37.7 ±1.2 38 

242.4 ± 7.3 236. 



5±4.8 
.7±5.0 
.2±0.9 
.0+4.8 



low^cnsily lipoprotein. 



HDL = high-density lipoprotein; LDL 
'^Mean of visils 2 and 3. 

•j. < .05 for difference between placebo and cholestyramine group. 

revived by fte Steenng Cbmn^ttee. but that occasion did m 
shown in tables " ^^"^ classified as 

Probable p.t)gression — At least one lesion with nmh,Ki 
pro J«ion and no lesion wi«, .gtelSi^oTjfir^^ 

PWtaWe regressi n - At least one lesion with probable 
J^.n »d n les. ns with definite ,.g,essionr»; 

"^^aSfS^^^r -"--'**«"*te„s.es- 
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Mixed response - regressi n and progression- lesi n 
grossion and lesion regression in the sSSf S"lem wl:SS 

probable progr^.o„ and probable regressi^ or d^fiS 
progression with probable regression 

- ""served as changed by at least two 

fn,^^^^'^ according to the above scheme 

weretSr?ii?' '"Jr " Jo^Setr n 

were defined The four different measures of outcome duit re 

d'S ^ n^f '^ f P^g-ssionTf cIS of 
SSregresTion m^^^ P^S^^ion and no 

we "cotlSnf classification of change 

TLh- : u •'^'^ 'mportant quantitative measures of aneio^ 

Methods of mulitlvariate ana^sis Pmrip r 
"«n. fc. each of the four nTeTure^ o^^me oT?>£ 
adjusted with multivariate logistic regressi™ mod1lfS^„*^ 
that the results were not confounded by unequal d^srtbutlS 
nsk factor, between the two tn^tm^t\r^^ S^^Jl 

men.andforeSfJftlas^L'^v^^^^^ 

are the regression coefliciems divided by he^ suS'eS 

teveapproximatelyastandanlnonnalSS^^^^^ 
score represents a positive association with CAD ^Ss tol 

c^ic:isrf,^„^?;jr ^ '^'^^ -so^srss 

? ^ one-sided test, alpha = .05, arc + I 64* 

races programs were used fiir descriptive staiiui« 

Biomedical Computer Programs P-series (bZ^^ 
for logisuc regression analysis. Computer ton^e anSTtriS 
of data were accomplished through use of the 1022 

s^S?^"' ^^'"- ^ '^^^ angiShfc^ 
suTM of change were written specifically for this S aS 
inclusion of the study, displays were designed tdpSinVS 
vahies and angiographic results for each individualS £ 

c^S?-.^ T^'" fi»"» that eSSbitS 

fiSS^lc^ '""^'^ '^^^ told STSele 
films, which wen wteispersed among new pairs 3 h^n 

shown i«viously. Assessment fl4 fthepaKsSei^ 

sionTSiTpTSl^^^XS'^^^ 

««s, nsandonejudgedassh wi^ prohabHSsS^ 'VS^ 

fim reading were classified as exhiWting noXje on £ 
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TABLE 4 

Angtographlc and ventriculogrsBiBDic Qsasellfaie characteristfics 



Placebo 
(n = 57) 



CholestyiamiRe 
(n = 59) 



Total 





No. of 
patients 


% 


No. of 
patients 


% 


No. of 

natipntc 




Number of major vessels with 50% or more luminal 














diameter reduction 














0 
1 

2 


22 


38.6 


22 


37.3 


44 


37.9 


17 


29.8 


15 


25.4 


32 


27.6 


3 


>P 


17.5 


■ u 




26 


22.4 


Left main artery disease 
Dominance 


4 
4 


7.0 
7.0 


« 


1.7 


9 
5 


7.8 
4.3 


Uft 

b<waiiuii ill uiaCUSC 


4 


7.0 


2 


3.4 


6 


5.2 


Right artery 

Lefk anterior descending artery 
Left circumflex artery 
Number of lesions 


29 
26 
21 


Jo. a 


J2 

Jj 

1 Q 

18 


54.2 
42.4 
30.5 


61 
51 
39 


52.6 
44.0 
33.6 


0^ 
4-6 

10 or more 
Number of lesions 50% or more 


i 

12 


1.8 


3 


5.1 


4 


3.4 


21.1 


15 


25.4 


27 


23.3 


18 


31.6 


16 


27.1 


34 


29.3 


17 


29.8 


17 


28.8 


34 


29.3 


9 


15.8 


8 


13.6 


17 


14.7 


0 


15 


26.3 


18 


30.5 


33 


28.4 


2 


12 


21.1 


10 


16.9 


22 


19.0 




8 


14.0 


7 


11.9 


15 


12.9 


3 , , , " . ■ ' 

4 or more 

Regional contractile function abnormal^ i^. 
Ejection fraction 55% or less . 
LV end^iastolic pressure 


to 


17.5 


13 


22.0 


23 


19.8 


12 
10 
19 


21.1 
17,5 
33,3 


II 
21 
15 


18.6 
35.6 
25,4 


23 
31 

.34 


19.8 
26.7 
29.3 


14 mm Hg 
Left ventricular function abnormaF 


>2 
20 


2M 
35.1 


15 
28 


25.4 
.47.5 


27 
48 


23.3 
41.4 



At screemng reading of angiogram, disease was noted although formal three panel readings did not observe any disease 
c!!!!, ,71 "^^"^ '^^^'^ hypokinesis, and dyskinesis are all absent 

Abnormal left ventricular function is defined as at least one of the following: ejection fraction ^55*, left ventricular end- 
diastolic pressure >I4 mm Hg or regional contractile function abnormal. 
°if)< .05 for difference between placebo and cholestyramine. 



second rcadtng. This appropriately suggests that a deteimina- 
uon of defiiute change is highly refnpoducible and probable 
change is less so. Of the eight angiographic pairs that weie 
classified as changed on both primaiy and second readings, tfie 
number of lesion changes was the same for four patients, was 
greater on the fwimary reading for two patients, and was greater 
on the second readmg for two patients. For presentation of final 
results only the first readings were used, although the results 
would be essentially the same if the second readings were used 



ypikdl mflMMmsie, A high level of adherence was 
achieved by the study patients throughout the trial. At 
least 90% adherence to drug dosage of 24 g daily (as 
determined by packet count) was achieved by 73.7% 
of the placebo-treated patients and 79.7% of the cho- 

Vol. 69, No. 2. IRebruavy 1984 



lestyramine group (not statistically significantly diler- 
ent). 

The observed lipid response of the 116 final study 
patients by treatment is summarized in table 6. When 
these lipid responses are considered as percent change 
from the baseline after diet Init tefore drug thei^y , the 
following results are noted: die cholestyramine-treated 
group achieved a 26% reduction in LDL cholesterol 
and the placebo group achieved a 5% reduction, both 
averaged over the 5 year period f foil w-up, indicat-^ 
ing a statistically significant (p < ,C01 ) effect f drag 
treatment on LDL cholesterol. Similar differences are 
seen for total plasma cholesterol (17% vs 1% de- 
crease). HDL cholesterol increased in boifti treatment 
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Stzflnitlons of conflrmed coronanr segment change 
DBanel iresdings 



based on three 



Consensus on change 


"Possible panel combinations 


Confirmed definite 


def def def 




def, def, piob 




def, def. 0 


Confirmed probable 


def. pFob. prob 




prob, prob, prob 




def. prob, 0 


Confirmed no cliange 


prob. piob. 0 


def. 0. 0 




prob. 0. 0 




0. 0, 0 



def 

Miiicicnwc, no question in our 
minds); prob = probable change <i.e. we feel ihetc is a difference but it 
was a close decision); 0 = no change or indeterminate. 

groups: 2% in placebo and 8% in the cholestyramine 
group. Although triglycerides were significantly high- 
er in the cholestyramine group than in the placebo 
group at each annual follow-up, triglycerides were 
higher m the cholestyramine group at baseline as well. 
Hence, the increases in triglyceride levels over time 

TABLE 6 

Five year llgiid changes 



Total 
cholesterol LDL 



HDL 



Triglyc- 
eride 



Placebo (n = 57) 
Postdiei baseline 

<mg/iOO ml) 293 
5 year mean 

(mg/lOO ml) 289 
Difference (mg/lOO ml) -4 
p value for difference'^ NS 
Mean percent change^ - 1 
Cholestyramine (n = 59) 
Itediet baseline 

(mg/iOO ml) 310 
5yearinean 

(mg/iOO ml) 256 
Difference (mg/ICO ml) -54 
p value for difference* <.00l 
Mean percent change^ - 17 
Treatmem comparison 
pvalue for difference in 
percent change 
between placebo and 
cholestyramine*^ <.00| 



229 


39 


131 


219 


39 


161 


10 


0 


30 


<.00l 


NS 


<.00l 


-5 


2 


26 


242 


38 


156 


178 


41 


193 


-64 


3 


37 


<.C0I 


<.COI 


<.00l 


-26 


8 


28 


<.00l 


NS 


NS 



*8^aired t test (two-sided). 
jWdunge was compwed for ««h tadividul ««! *en a mean 
«^«tetaed Tte «„„ can differ fhm, tf« pe,cen. change of *e 
Rtan gnwp values. 

'^r lest for independent samples. 
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are not significanUy different in the placebo (26%) and 
cholestyramine (28%) groups. Details of the lipid re- 
(^3^° ref '^J^')"^ """"'"'^ companion report 

Safety moiUl ring. Clinical chemisHy and lab ratory 
values were monitored for evidence of drug toxicity 
dunng the course of the 5 year follow-up. Those values 
not differing between the placebo and cholestyiamine 
groups at baseline and not subsequently changing in- 
cluded vitamin A. serum iron, hemoglobin, hemato- 
crit. SCOT, sodium, chloride, carbon dioxide, phos- 
phorus, calcium, potassium, and thyroxin. 

Figure 1 displays the mean values overtime for each 
treatment group for those items that did show a differ- 
ence between treatment groups. Alkaline phosphatase 
and total iron-binding capacity rose and carotene val- 
ues dropped in the cholestyramine group. 

Side effects were evaluated through the use of a 
printed list answered by the patient. Each item had a 
choice of responses that were none, slight, moderate, 
and severe. Table 7 contains the incidence of moderate 



MEAN VALUES FOR UBORATORY LEVELS WHICH 
EXHIBITTBEATMEWT EFFECT 



fL^ Alkaline Phosphatase 




-3 0 8 l2l8 2«as«48Mfi0 
MONTHS POST RANDOMIZATION 
^OIRE 0. Mean values of labomloiy levels that exhibiled heatmem 
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TABLE 7 

Incidence of moderate and i 



Y ARTERY DISEASE 



; side effects by treatment 




Gastrointestinal 
Belching/bloating 
Constipation 
Gas 

Heartburn 
Other 
Abdominal pain 
Drowsiness 
Itching 
Leg cramps 
Nervousness 
Rash 

Weakness 



No. of 
patients 



No. of 
patients % 



No. of 
patients % 



8 
I 

IS 
12 

3 
4 
7 
6 
16 
3 
5 



III 
1.4 
20.8 
16.7 

4.2 
5.6 
9.7 
8.3 
22.2 
4.2 
6.9 



9 
2 
II 
10 

5 
8 
5 
9 
18 
3 
3 



12.7 
2.8 
15.5 
14.1 

7.0 
11.3 

7.0 
12.7 
25.4 

4.2 

4.2 



0 
I 
3 
0 

0 
2 
2 
I 

2 
2 
0 



0.0 
1.4 
4.2 
0.0 

0.0 
2.8 
2.8 
1.4 
2.8 
2.8 
0.0 



^ < .05 for difference between placebo and cholestyramine. 

or severe side eflfects by treatment at (1) baseline be 
fore diet and before therapy, (2) after diet and before 
therapy, (3) 1 year follow-up, and (4) 5 year follow- 
up. No increase in side effects occurred during follow- 
up. In fact, the highest incidence of side effects oc- 
curred before diet and drug therapy. The only 
statistically significant diflFerence between placebo and 
cholestyramine for any side effect at any of these four 
study times occurred after diet but before drug therapy 
At that point there were more cholestyi^ine-treated 
patients who reported nervousness. 

Risk factors were monitored during follow-up 
There was no significant change in blood pressure or 
weight for either treatment group. Smoking habits re- 

TABLE 8 

CAP changes in ipiatients by treatment 



Placebo 



Choles- 
tyramine 



Total 



Definite progression 
PhJhabte progression 
Mixed response 
Nochaiige 
Moble p^gression 
Definite regression 



(n = 


57) 


(n = 


59) 


(n = 


116) 


No. of 




No. of 




No. of 




patients 


% 


patients 


% 


patients 


% 


20 


35.1 


15 


25.4 


35 


30.2 


8 


14.0 


4 


6.8 


12 


10.3 


1 


1.8 


5 


8.5 


6 


5.2 


24 


42.1 


31 


52.5 


55 


47.4 


3 


5.3 


2 


3.4 


5 


4.3 


1 


1.8 


2 


3.4 


3 


2.6 



5 7.0 

1 1.4 
5 7.0 

2 2.8 



2 
2 
3 
3 
10 
3 
2 



2.8 
2.8 
4,2 
4,2 

14. r 

4.2 
2.8 



I 

0 
2 
0 

0 
0 

2 
I 

0 
0 



1.4 
0.0 
2.9 
0.0 

00 
0.0 
1.4 
2.9 
1.4 
0.0 
0.0 



5 
I 

I 

2 
I 

4 

3 



4.4 
1.5 
7.4 
1.5 

1.5 
2.9 
1.5 
5.9 
4.4 
1.5 
1.5 



3 
2 
4 
0 

0 
I 

0 
I 

3 
0 
0 



5.3 
3.5 
7.0 
0.0 

0.0 
1.8 
0.0 
1.8 
5.3 
0.0 
0.0 



3 
3 
3 
3 

2 
5 
I 

5 
5 
I 

3 



5.1 
5.1 
5.1 
5.1 

3.4 
8.5 
1.7 
8.5 
8.5 
1.7 
5.1 



mamed the same for most patients, although two of the 
placebo-treated patients and four of the cholestyra- 
mme-treated patients who smoked at baseline were not 
smoking at 5 year follow-up. and six of the placebo- 
treated patients and two of the cholestyramine^treated 
patients who were former smokers at baseline had re- 
sumed smokmg again at 5 yeare. i 

Anglogiraipfiite dliaiiiistes. Each patient was classified by 
change in CAD according to the qualitative categories 



TAIBIUE 9 

CAB cbaiqges in ipatients: 



Qiiit£%sss by QmeoltBE&siat 



Placebo 
(n = 57) 

No. of 
patients % 



Choles- 
tyramine 
(n = 59) 

No.<rf 
patients % 



Total 
(n = 116) 

No. of 
patients % 



Definite progression 

with no regression 
Definite progression 

with or without 

regression 
Definite or probable 

progression with no 



20 35:1 



15 25.4 35 30.2 



Definite or probable 
piOgnsskm with or 
wttbout regresaon 



21 36.8 19 32.2 40 34.5 



28 49. i 19 32.2 47 40.5 



29 50.9 24 40.7 53 45.7 



Vol. 69, No. 2, Rbniaiy 1984 



*p= « of the difference teiweenplMcboairfch^^ 
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TABLE flO 

CAD cCutnges in patients with lesions prodacins 50% or more lu- 
mlliial diameteir reduction (n = 83 patients with at least one lesion 
^ 50% at liaseline)^ 



Placebo 



Choles- 
lyramine 



Total 



Definite progression 
lYohable progression 
Progression" (definite 

or probable) 
Mixed response 
No change 
Probable regression 
Definite regression 
Regression (dcllnitc 
or probable) 



(n = 


42) 


(n ^ 


41) 


(n = 


83) 


No. 01 




No. of 




No. of 




patients 




patients 


% 


patients 




9 


21.4 


4 


9.8 


13 


15.7 


5 


11.9 


1 


2.4 


6 


7.2 


14 


33.3 


5 


12.2 


19 


22.9 


0 


0.0 


0 


0.0 


0 


0.0 


24 


57.1 


31 


75.6 


55 


66.3 


2 


4.8 


2 


4,9 


4 


4.8 


2 


4.8 


3 


7.3 


5 


6.0 


4 


9.5 


5 


12.2 


9 


10.8 



Although patients included in this table arc a subgroup of those 
included in table 8. there are nKKe patfcnts classified as having regres- 
sion. This occurs since a patient with a lesion less than 5(K? that 
Piogrcsses and whh a lesion more than 50% that tegnsses Is classilicd 
as mixed response on table 8 and as regression here. 
*P = .02 for one-sided test. 

Of definite progression, probable progression, definite 
regression, probable regression, no change, or mixed 
response. Table 8 displays the results of this patient 
classification for the two treatment groups: Patients 
were then divided into two groups, either CAD pro- 
gression or no progression, according to each of the 
four cut points for defining progression. The results are 
shown in table 9. First, we examined the results of 
progression without regression. Definite progression 
was identified in 35.1% of the placebo group and in 
-25.4% of the cholestyramine group. This difference 
was not statistically significant at the .05 level. When 
the definite and probable progression categories were 
combined, progression of the coronaiy lesions oc- 
cuir^ in 49.1% of the placebo group but in only 
32.2% of the cholestyramine group, a result that was 
significant at p = .03 for a one-sided hypothesis test. 

Whether the categoiy of patients who exhibit both 
progression and regression of lesions represents dete- 
noration is unclear, particularly since within the cate- 
goiy there are different degrees of change. Among the 
five patients with mixed response in the cholestyra- 
mme group, one exhibited definite progression with 
defimte regression, one exhibited probable progres- 
sion with probable regression, and three exhibited 
definite progression with probable regression. The pla- 
cebo-treated patient with mixed response had both 
defimte progression and definite regression. 
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If we include patients with mixed response and re- 
classify patients on the basis of lesion progression 
whetfier or not lesion regression is present, definite 
CAD progression occurs in 36.8% of the placebo 
group and in 32.2% of the cholestyramine group. 
When probable progression is combined with definite 
progression, the extent of CAD progression is 50.9% 
of the placebo group vs 40.7% of the cholestyramine 
group. The trend, suggesting a treatment benefit of 
cholestyramine, is not statistically significant at the 
.05 level. 

Further differential effects of treatment were exam- 
ined by considering only those lesions that produced 
50% or more reduction in luminal diameter at baseline 
Of the 1 16patients, there were 83 who had at least one 
l^ion equal to or greater than 50% at baseline study 
The results considering only these patients and lesions 
are presented in table 10. No patients in this subgroup 
had a mixed response. The percentage of patients who 
exhibited definite progression was 2 1 .4% in the place- 
bo group and 9.8% in the cholestyramine group, a 
result not statistically significant. If probable progres- 
sion IS combined with definite progression, then 
33.3% of the placebo group and 12.2% of the choles- 
tyramine group have progression of disease, a diffei^- 
ence favoring cholestyramine at p = .02. ^ 
Table 1 1 presents a comparison of the proportion # 
lesions per patient (see Appendix C {see footnote p. 
315] for definition and methodology) that changed: 
When al! lesions that progressed are considered ^ 
average of 12. 1% of baseline lesions in the place# 
group fwogressed; this value is similar to that found ih 
the cholestyramine group (10.9%). When progressions 
of lesions with 50% or greater stenosis are considered 
the average proportion that progressed in the placebci 
group, 14.3%, is significanUy greater than the 5.4% 
progression rate observed in the cholestyramine group 
(P < .05). The placebo group also had a greater pro- 
portion of lesions that progressed to total occlusion. 
When only those lesion progressions judged to be defi- 
nite are considered, similar differences in the compari- 
sons between placebo and cholestyramine are seen 
although none of the differences is statistically signifi- 
cant. Thepatientsintheplacebogroupexhibitanaver- 
age of 1 .4% of lesions regressed compared witii 3. 1 % 
of the lesions regressed in the cholestyramine group. In 
addition, more segments in the placebo group than in 
die cholestyramine group that were judged to be nor- 
mal at baseline study developed new lesions. AH of the 
comparisons presented in table 1 1 favor benefit in the 
cholestyramine-treatcd group, although the criteria are 
not independent and only one difference (progression 
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mmAsn ms> dtoveotiop^coronary artery disease 




Ratios 



Progressed lesions^ 
Initial lesions 
Progressed lesions'' 
Initial lesions ^50% 
Progressions to 100 %^ 
Initial lesions 

Definite progressed lesion s^ 

Initial lesions 
Definite progressed lesi ons 
Initial lesions ^50% 
Definite progressions to 
Initial lesions 

Regressed lesions" 

Initial lesions 

New lesions 



Normal segments 
New lesio ns ^50% 
Normal segments 
Lesions <509h to >50% 



No. of 
lesions" 


Ratid^ 


SE(R) 


no. 01 
lesions" 


Ration 


SE<R) 


Z vatue^ 


347 


0.121 


0.027 


322 


0.109 


0.025 


.33 


126 


0.143 


0.030 


112 


0.054 


0.022 


2.43" 


347 


0.038 


0.01 1 


322 


0.012 


0.006 


1.92 


347 


0.087 


0.023 


322 


0.084 


0.021 


.08 


126 


0.087 


0.024 


112 


0.045 


0.020 


1.37 


347 


0.035 


0.01 1 


322 


0.012 


0.006 


1.73 


347 


0.0|4 


0.006 


322 


0.031 


0.010 


-1.43 


771 


0.02! 


0.006 


823 


0.015 


0.005 


.79 


771 


0.014 


0.006 


823 


0.007 


0.004 


.96 


221 


0.018 


0.007 


210 


0.010 


0.004 


1.01 



SE = standard error, R = ratio. 

'The discrepancy in total numbers of lesioiis given by this table and Aooen^^^ a 
"Denominator immber of lesions. 

•TJumeralor can be catartattd as number of lesions times la^^^ 
■Tbr deieimination of 2 valiie see Appendix C (see fcomwe p. 31^^^ 

lesions were excluded fiom the nnmeiator. 
Definite and ppobabie progressions are included. 
"Definite and probable icgressions are included. 
•V < 05 for diffsience between placebo and dwles^iamine. 



Of lesions With 50% or greater stenosis) reaches statis- 
tical significance. The comparisons iii table 11 were 
also oilculated for various subgroups of lesions: le- 
sions in the right coronary arteiy, lesions in the left 
main artery, lesions in the left anterior descending 
arteiy, lesitms in the left circumflex artery, lesions in 
major locations, lesions in interinediate locations, and 
lesions in minor locations. Similar trends in favor of 
the cholestyramine-treated group were observed, but 
sample sizes were too small to drawn meaningfiil con- 
clusions. 

AdliusdHil mesa nS CmitBiieiBt. Among the baseline 
characteristics f the 116 patients there were signifi- 
cant (p < .05) diflerences between the placebo and 
cholesQrramine groups for the foil wing: alcc^iol con- 
Vol. 69, No. 2. Febniaty 1984 



sumption, ventricular regional contractile ftinction, 
systolic blood pressure, and postdiet triglyceride lev- 
els. A logistic regression nnodel was used to adjust for 
these imbalances to provide a more eitact description 
of effect of treatment. 

In the logistic model the outcome is dichotomous. 
The model was fit widi the fuur different definitions for 
CAD pn^gression. As described above the first was 
definite progression with no regression. The second 
was definite pnigiession with r without i^gression, 
the third was progressi n vrith no regression, and the 
fourth was progression witii «• witfaoit regiessi n. Ta- 
ble 12 fim gives Z scores for the eiect of crude treat- 
ment. Next, Z scores are given for treatment adjusted 
for the four baseline variables described above as well 



321 



BRENSIKE ei al. 



TADLE 12 

iVQalllvariate Uss^k regression analysis; Z scores 



EiiJ points 



Definite 
progression 



Definite 
progi-cssion 
with/without 



Definite or 
probable 
progression 



Definite or 
probable 
progression 
wiih/wiilioul 



Model 1 (crude treatment efTcct) 










Chotesiyramine treatment 
Model 2 (treatment adjusted by baseline imbalances 
p < .05) 


-1.13 


-.05 


-1.85^ 


-1.10 


Cholestyramine treatment 
Systolic blood pressure (mm Hg) 
Triglycerides (mg/lOO ml) 
Alcohol OlO drinks per week) 


-1.82^ 
1.41 
-.48 
-.14 


-1.63 
2.08 
.49 
-.52 


- 2.42^ 
1.84 
-l.ll 
.13 


-2.07'^ 
2.68 
-.41 
.05 
1.87 


Regional conlraciilc function abnormal 

A. ^ AC 


2.39 


I.K4 


2.46 



.01. 

as the Z scores for the other variables. Triglycerides 
and alcohol were not related to outcome. Abnormal 
contractile function and high systolic blood pressure 
were both more prevalent in the cholestyramine group 
and were both associated with progression. Thus, 
when adjustment was made for these variables, a more 
pronounced effect of treatment was obtained. The ad- 
justed Z score for the end point definite progression 
with no regression is - 1.82, indicating a significant 
effect of treatment. The Z score for the end point defi- 
nite progression with or without regression is - 1 .63, 
which just approaches significance at the .05 level. For 
the two end points that include probable progression, 
the effect of treatment is significant since the Z scores 
are "2.46 and -2.07. 

MniftliipIeeiBd uDoionts. Seven patients died and five had a 
nonfatal myocardial infarction (three of which were 
documented) in the placebo group, whereas five died 
and three had a nonfatal myocardial infarction (one of 
which was documented) among patients in the choles- 
tyramine group. Seven of the eight patients with nonfa- 
tal myocardial infarction had a final angiogram. Of 
these seven, six were noted to have progression as 
determined angiographically. Death, myocaidial in- 
farction, progression, or both myocaidial infarction 
and angiographic progression occurred in 29 choles- 
tyramine-treated patients and in 37 placebo-treated pa- 
tients. The odds that a cholestyramine-treated patient 
died, had a myocardial infarction, or had progression 
in relation to the odds that a placebo-treated patient 
died, had a myocaidial infarction, or had progression 
is 0.60. A 95% confidence interval for the odds ratio is 
0.30 to 1 .2 1 . An odds ratio of 1 .0 indicates equal odds 
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for the undesirable outcomes. Since the 95% confi- 
dence interval includes 1.0 we can not reject the null 
hypothesis that the groups are the same at the alpha .05 
level. 



DiiscQiissiioini 

Plasma concentrations of cholesterol and LDL cho- 
lesterol are directly related to the prevalence and inci- 
dence of CAD.'-" However, although lowering th^ 
plasma concentrations of cholesterol in nonhumari pri- 
mates with diet-induced hypercholesterolemia will de- 
lay the progression and actually lead to regression of 
existing atherosclerotic plaques,'- '* similar effects of 
lowering cholesterol levels on coronary atherosclerosis 
have not yet been clearly shown to occur in man. '« 

The uhimate test of a clinical hypothesis dealing 
with therapeutics is the double-blind, randomized, pla- 
cebo-controlled clinical trial. Several primaiy and sec- 
ondaiy prevention clinical trials that use diet 
alone'^ '' ^ and diet plus drugs" '» have been pub- 
lished. None of the trials has reported conclusive re- 
sults. '° '5 " 20 All the trials to date have depended on 
detecting differences in the clinical end points of death 
and heart attack to demonstrate an effect of treatment. 
This has necessitated long periods of follow-up and 
large numbers of participants. In trials that have relied 
on diet alone, a cholesterol differential between control 
and treatment groups of only about 10% and problems 
with patient dropouts have weakened their statistical 
power. '5 17. 18 vk^gn ^^^^ ^^^^^ ^.^^ ^^ 

enhance the degree of cholesterol lowering, problems 
related in part to the metabolic effects of the drags have 
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interfered with the inteiprelation of the results of the 

trials.20. 22-25 

In this study we attempted to overcome most of 
these problems by our choice of drug and end point. 
Cholestyramine, a nonabsorbed bile ;icid sequestering 
resin, was used to enhance the effects of a low-choles- 
terol diet. Cholestyramine has previously been shown 
to reduce concentrations of LDL cholesterol; it is also a 
drug that has no consistent physiologic effects that 
would compromise its use in a double-blind proto- 
col.2'' 26 In additipn, in nonhuman primates cholestyra- 
mine has been shown to result in the regression of 
atherosclerotic coronary lesions in animals with both 
spontaneous and diet-induced hypercholesterolemia."* 
In this double-blind study in which the treatment group 
received cholestyramine and diet while the control 
group received placebo and diet, a treatment-con- 
trolled difference in LDL cholesterol of more than 20% 
was achieved. Since a more specific end point with a 
reasonably high-event rate, that is, change in the de- 
gree of coronary artery narrowing (as determined by 
serial coronary angiograms) was used, many fewer 
patients were required than in studies using clinical end 
points with a low-event rate. The major limitation of 
our study derived from our inability to recruit the 250 
subjects with Type II hyperlipoproteinemia and CAD 
that vvas projected for the statistical success of this 
trial. 

Analysis of the. data indicated that while no defini- 
tive evidence emerged indicating that therapy caused 
regression of disease, diet plus cholestyramine therapy 
substantially diminished the rate of progression of le 
sions when the groups of patients who were designated 
as exhibiting definite or probable disease progression 
without regression were combined. Thus, 49% of pa- 
tients in the placebo group exhibited definite or prolh 
able disease progression with no regression, as com- 
pared with only 32% of the cholestyramine-treated 
group. 

The mixed-response category was not anticipated, 
but because of the requirement that at least two of the 
three panels observed both lesion regression md pro- 
gression within a single patient, we do believe mixed 
response is a true phenomenon. The mixed response 
does not represent deterioration as unambiguously as 
does lesion progression alone. For this reason we 
choose to analyze the results two ways, both excluding 
those patier s with mixed response from the progres- 
sion grouf and then counting those patients with mixed 
response with those who had clear-cut progression. 
Since mixed response occurred more frequently 
among the cholestyramine-treated patients (p = .22 
V I. 69, No. 2, Febniaiy 1984 - 



W AMD PISEVEimON^RONARY ARTERY DISEASE 

f r a two-sided comparison), considering mixed re- 
sponse as progression diminished the effect of treat- 
ment. 

When nly lesions producing 50% or more luminal 
narrowing at entry into study were considered, 33% of 
the placebo group exhibited definite or probable pro- 
gression, as compared with a progression rate of only 
12% in the cholestyramine-treated group. This diflfer- 
ence was significant at the .05 level. The significance 
of this latter finding must be viewed cautiously, since 
this subgroup had not been defined before initiation of 
the study. However, there is no mixed-response cate* 
gory in the subgroup and so the results are more defini- 
tive. 

In the primary analysis the unit of disease status was 
considered to be the individual patient rather than the 
individual lesion. The basis for this stems from what 
we believe is a reasonable assumption: that lesions 
within a given patient do not change independentiy. 
These lesions are exposed to the same level of general 
risk factors associated with that particular patient 
(smoking, weight, age, blood pressure, and serum lip- 
id levels). If changes in individual lesions are exam- 
ined, however^ results suggesting a salutaiy eflFect of 
diet plus cholestyramine therapy are again obtained 
(table 11). While all of the analyses presented^ in table 
I I favor cholestyramine therapy, only one analysis 
(that for progression of lesions causing 50% or more 
stenosis) achieved nominal statistical significance. 

The lack of consistently strong, statistically signifi- 
cant results indicating a benefit of cholestyramine ther- 
apy may reflect weak drug efficacy. On the other hand, 
the sample size was relatively small and did riot reach 
the estimated 250 patients needed to approach a 90% 
chance of detecting a cholestyramine-induced change 
in the reduction rate of progression from 60% to 40%. 
Multivariate analyses, which adjust for those. baseline 
characteristics unequally distributed at baseline, give 
supportive evidence that the beneficial effect of choles- 
tyramine is real and.significant (p < ,05). Thus, al- 
though the results cannot be considered definitive, the 
evidence provided by this investigation suggests tiiat 
lowering of cholesterol produced by diet and choles- 
tyramine therapy inhibits the rate of progression of 
coronary obstructive lesions. Further evidence favor- 
ing tills conclusion is provided by tfie companion aiti- 
cle,^^ in which the effects of lowering plasma choles- 
terol levels, regardless of assigned treatment group, 
are analyzed. 
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the infents had increase in retractions five to ten minvites 
after onset of pH probe-documented reflux, suggesting that 
their upper airway obstruction had increased. Two of five 
infants treated medically and six of six treated surgically had 
resolution of their stridor within two days to three weeks. 
These temporal relationships are suggestive, but not in- 
conhovertible, evidence of a causal relationship between 
gastroesophageal reflux and stridor. Our case is stronger 
proof of such a relationship. 

Four logical alternative explanations could account for 
stridor and gastroesophageal reflux occurring together: 1) the 
reflux causes the upper airvray obstruction (eg, by reflex 
laryngospasm with the sensory input either esophageal or 
laryngeal); 2) the upper airway obstruction causes the 
gastroesophageal reflux (eg. by excessive negative in- 
trathoracic pressure overcoming a low esophageal sphincter 
pressure); 3) the upper airway obstruction and gastro- 
esophageal reflux are both caused by a third phenomenon 
(episodic fluctuations in autonomic smooth muscle tone in 
the larynx and lower esophageal sphincter); and 4) the upper 
airway obstruction and gastroesophageal reflux occur to- 
gether by chance alone. The fourth explanation is very 
unlikely because of the firequcnt, documented, clear rela- 
tionship between the two phenomena in the 11 infants 
reported to date. The second and third explanations may 
contribute to the association between gastroesophageal re- 
flux and stridor, although there is little specific evidence in 
their favor at present. The fact that the relief of the stridor 
followed the treatment of the reflux in all patients reported is 
strong evidence in fovor of the first explanation. Our patients 
repeated relief of stridor with spontaneous clearance of 
refluxed acid indicates that it was the acid clearance rather 
than any direct effect of a treatment that relieved the stridor 

Herbst ct al** have documented laryngospasm as a response 
to intraesophageal instillation of acid in some infants. The 
exact mechanism of this response is unknovm, but vagal 
reflexes have been imphcated. Similarly, gastroesophageal 
reflux causing laryngospasm has been implicated in some 
instances of apnea and SIDS.' * *^ 

Many people have gastroesophageal reflux, but only rarely 
does stridor result. All reported patients with gastro- 
esophageal reflux and stridor have been infants, perhaps 
because their normally smaller upper airways predispose to 
stridor, or because laryngospasm as a reflex response to 
gastroesophageal reflux is the response of an immature 
nervous system. Three of these individuals, including our 
patient, had an upper airway anomaly (laryngomalacia or 
micrognathia) further predisposing to stridor, although ap- 
parently insufficient alone to cause it. The four other re- 
ported patients who underwent bronchoscopy had laryngeal 
inflammation, perhaps also a cause of airway narrowing. We 
suggest that stridor in infants with gastroesophageal reflux 
may only occur in infants who also have upper airway 
narrowing, which may be primary, or secondary to laryngeal 
inflammation caused by refluxed acid. Whether the contri- 
bution of the gastroesophageal reflux to laryngospastic events 
is mediated through vagal reflexes from the esophagus or 
through laryngeal aspiration is unknown, although several 
studies implicate the former.*"® 

We recommend that gastroesophageal reflux, as well as 
causes of upper airway narrowing, be considered in patients 
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with stridor. 
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Rapid R©s®8yltooini of CoromsoY 

Timothy A. Sanborn, M,D.; David V. Faxon, M.D.; 
Mirle A. Kellett, M.D.; and Thomas J. Ryan. M,D. 
An example of rapid, spontaneous resolution of an eccentric 
coronary luminal narrowing from 95 percent to 80 percent 
and subsequently to 50 percent stenosis over a six-week time 
period is presented. Spontaneous thrombolysis is proposed 
as the explanation for these changes and is discussed with 
reference to existing experimental and clinical observations. 

pontaneous resolution of coronary stenosis after myocar- 
dial infarction has been demonstrated previously;^ how- 
ever, the pathophysiology of this process remains unclear. 
The angiographic appearance of single or multiple thin 
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Clinical Research and Department of Medicine, University Hospi- 
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Figure la. Forty-five degree LAO-cranial view from the three 
catheterizations. On March 18, 1982, film reveals an eccentric 95 
percent tubular stenosis in the ramus intermedius with delayed 
filling of the distal vessel noted on cineangiography, lb. On March 
29, film shows an 80 percent lesion with shortening of stenosis, loss 
of mural material proximal to the stenosis, and irregularities noted 
along the luminal surface, Ic. On May 3. film reveals further 
smoothing and resolution of the stenosis to 50 percent and a further 
loss of obstructing mural material. 

channels at the site of prior total occlusion suggests a process 
of slow recanalization confirmed at autopsy.* Rapid resolution 
of total or subtotal intraluminal filling defects is suggestive of 
spontaneous intraluminal thrombolysis.^ The radiographic 
appearance of resolving arterial wall irregularities and pouch 
formation in our patient suggest mural thrombolysis or 
dissolution of platelet aggregates. 

Case Report 

A 50-year-old white man sufiered a subendocardial myocardial 
infarction on March 9, 1982 documented by elevated cardiac 
enzymes and concurrent anterolateral ST-segment depression. His 



hospital course was complicated by postinfarction angina which was 
only partially responsive to maximal medical therapy with nitrates, 
propranolol (Inderal) and nifedipine. Because of continued anginal 
pain, the patient underwent cardiac catheterization on March 18, 
1982 and was found to have a single eccentric lesion occluding 95 
percent of the proximal ramus intermedius, which was unchanged 
after administration of nitroglycerin (Fig la). Due to his clinical status 
and single vessel disease, transluminal angioplasty was attempted on 
March 29, 1982. Angiography at this time revealed an 80 percent 
stenosis with an irregularity along the luminal surfece suggesting loss 
of mural material (Fig lb). Again, no angiographic change occurred 
with administration of intracoronary nitroglycerin. Angioplasty was 
unsuccessful due to inability to cannulate the origin of the ramus 
intermedius with the available catheter. The patient was discharged 
on therapy with his usual cardiac medications along with aspirin and 
dipyridamole. On May 3, 1982 (six weeks after the first angiogram), 
repeat angiography revealed a 50 percent ob.struction with further 
smoothing and resolution of the luminal irregularities unchanged by 
intracoronary nitroglycerin (Fig Ic). On this occasion, the lesion was 
easily passed with a Cruentzig 20-30G dilation catheter revealing a 
mean gradient of 17 mm Hg. The lesion was successfully dilated at 
this time to 20 percent residual stenosis and no residua] gradient. 

Discussion 

This patient demonstrates rapid spontaneous resolution of 
eccentric coronary luminal narrowing over a six-week period. 
Possible explanations for these changes include technical 
differences, spasm, recanalization, or spontaneous throm- 
bolysis. Technical dififerences between studies are unlikely, 
as excellent filling occurred and at least three equivalent 
views of the vessel were taken during each study (30** RAO, 
45** LAO cranial, and 60° LAO views). Coronary spasm is 
unUkely in view of the concurrent nifedipine and nitrate 
therapy and the lack of a response to intracoronary nitro- 
glycerin. Recanalization, although possible, also seems 
unlikely since the entity is characterized angiographically by 
multiple small channels which gradually enlarge over several 
months or years.* The angiographic resolution of irregulari- 
ties along the luminal surface and the observation of a pouch 
in the arterial wall in this case is also different from that noted 
with subtotal' or total* intraluminal filling defects. The 
angiographic appearance in this case is more suggestive of a 
process of intra- or extramural thrombolysis or dissolution of 
platelet aggregates on the arterial wall. Indeed, experimen- 
tal studies in a canine model suggest that platelet aggregates 
may play a role in spontaneous flow reduction and resolution 
noted in association with arteriographic lumen narrowing.' It 
remains unclear how often resolution of coronary stenosis 
occurs after myocardial infarction and to what extent throm- 
bolytic, anticoagulant or antiplatelet medication may play a 
role. 

In summary, the present case demonstrates rapid radio- 
graphic resolution of coronary arterial narrowing suggestive 
of mural thrombolysis or platelet aggregate dissolution rather 
than recanalization* or intraluminal thrombolysis'* reported 
previously. The factors responsible for spontaneous lysis as 
opposed to further thrombosis and reocclusion arc unknown 
and require further investigation in order to understand the 
pathophysiology of coronary stenosis after myocardial infarc- 
tion. This is particularly important in deciding which pa- 
tients require angioplasty to prevent reocclusion of a high- 
grade stenosis remaining after acute streptokinase infusion 
for myocardial infarction.* 
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Richard E. Kanner, M,D,. EC.C.P. 

A 31-year-old man had respiratory failure caused by bilat- 
eral vocal cord paralysis. He had had limited exercise 
tolerance since the age of five years, when he had had 
poliomyelitis. Respiratory failure was present for at least 
three months. Fbllowing relief of the upper airway obstruc- 
tion by tracheostomy, the patients tidal volume increased 
finom 200 ml to 500 ml in two days, his carbon dioxide tension 
fell from 75 to 38 mm Hg, and his arterial bicarbonate level 
decreased finom 39.8 to 25.6 mEq/L in five days. Hie patient 
is currently doing well with a permanent tracheostomy. 

Upper airway obstruction is an established cause of 
respiratory £dlure and cor pulmonale^*' and is usually 
noted in children who have enlarged tonsils and adenoids as 
the cause of the problem. Bilateral vocal cord paralysis is a 
less common and less well-described cause for upper airway 
obstruction which leads to respiratory failure. This report 
describes an adult with bilateral vocal cord paralysis for 26 
years » with respiratory Mure for at least three months who 
had reversal of his ventilatory difficulties foUowing tracheos- 
tomy. The patient also demonstrates the rapidity of the 
return to normal of the sensitivity of the respiratory center 
and serum bicarbonate level once the obstruction was 
relieved. 

♦From the Division of Respiratory Critical Care and Occupational 
(Pulmonary) Medicine, Department of Medicine. University of 
Utah Medical Center. Salt Lake City. 
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Case Report 

A 31-year-oId man was referred to the University of Utah Medical 
Center with difficulty in breathing. He had a history of bulbar 
poliomyelitis at the age of five years, with therapy in a tank respirator 
for six months. Sequellae included a hoarse voice and limitation of 
physical activities due to dyspnea. The patient complained of mild 
problems with swallowing. At the age of 28 years, he moved from sea 
level to 1,500 m and then developed more pronounced dyspnea 
which progressed. A "flu-like" illness three months before admission 
resulted in a marked loss of energy and an inability to work in his 
cabinet-making shop. Over a six-month period the patient lost 18 kg 
(40 lb) of weight and had increasing difficulty in sleeping at night, 
with hypersomnia during the day His wife witnessed apnetc 
episodes during sleep and myotonic jerks which occurred several 
times per hour. Also, the patient exhibited inappropriate behavior, 
such as pretending to comb his hair without a comb or being in a 
shower while sitting in bed. Bilateral vocal cord paralysis was 
diagnosed, and hypoxemia was documented; the patient was started 
on oxygen therapy at home plus digoxin for heart &ilure. He was also 
receiving salicylazosuUapyridine (sul&salazine) for an unspecified 
type of colitis. The patient was a lifelong nonsmoker. 

On physical examination the patient was a mildly obese man who 
had labored respirations and a hoarse hard-to-understand voice. His 
pulse rate was 116 beats per minute, his blood pressure was 140/70 
mm Hg, and his respiratory rate was 24/min. The hemidiaphragms 
barely moved when assessed by percussion, and breath sounds were 
diminished. A grade 2/6 systolic ejection murmur was present. The 
fingers and mucous membranes were cyanotic. No edema was 
detected. About two or three times per hour, myotonic jerks of the 
upper body were noted. Direct laryngoscopic examination revealed 
no motion of the vocal cords with speech; and with a strong 
inspiratory efibrt, they were drawn down into the trachea as if they 
were a continuous membrane with a barely perceptible opening 
being present The hematocrit reading was 43 percent The chest 
roentgenogram showed an increased size of the pulmonary outflow 
tract; chest fluoroscopic examination disclosed decreased motion of 
the hemidiaphragms. The electrocardiogram showed nonspecific 
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Figure 1. Maximal expiratory flow-volume curve, demonstrating 
"plateau" on both inspiration and expiration consistent with large 
airways obstruction. Inspiratory flow is more markedly reduced than 
expiratory flow, indicating obstruction is above the thoracic inlet 
FVC, Forced vital capacity; FEV,, forced expiratory volume in one 
second; Vmax 50, maximum expiratory flow at 50 percent of vital 
ca^jacity; PEF, peak expiratory flow; and PI F, peak inspiratory flow. 
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educing intake of saturated fat and dietary cholesterol and avoiding excess calories, 

which can lead to obesity, remain the cornerstore of the dietary approach to decreasing risk 
of atherosclerotic vascular disease. During the past 20 years, however, there has been 
renewed interest in other dietary components that might favorably improve lipid profiles 
and reduce risk of coronary heart disease (CHD). Fish and fish oil, rich sources of omega-3 
fatty acids, have sparked intense interest in both epidemiological studies, which suggest a 
favorable effect on CHD, and metabolic ward studies, which show a striking improvement 
in lipid profiles in hyperlipidemic patients. Confusion has resulted from clinical trials of fish 
fish oil in patients with CHD, which did not corroborate early observational findings, and 
newer results, which suggest clinical benefit due to a mechanism independent of lipid 
effects. 

What Are Oinega-3 Fatty Acids? 

Fish and other marine life are rich sources of a special class of polyunsaturated fatty acids 

known as the omega-3 or n-3 fatty acids. ' - They are so named because the first of the 
several double bonds occur three carbon atoms away from the terminal end of the carbon 
chain. The three n-3 polyunsaturated fatty acids (n-3 PUFAs) are alpha linolenic acid 
(LNA), eicosapentenoic acid (EPA), and docosahexenoic acid (DHA). LNA is an 18-carbon 
chain fatty acid with three double bonds; in the form of tofu, soybean, and canola oil and 
nuts, it is an important plant-based source of n-3 PUFA for vegetarians and non-seafood 
eaters. EPA and DHA are very long-chain fatty acids obtained from marine sources. These, 
along with n-6 polyunsaturated fatty acids (n-6 PUFAs) that cannot be synthesized from 
nonlipid precursors such as linoleic acid, are considered essential fatty acids that must be 
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consumed in the diet. The n-6 PUFAs are obtained primarily from plant sources, especially 
seeds. Arachidonic acid is a long-chain n-6 PUFA that is found in meats, fish, and plants or 
is synthesized from linoleic acid. Arachadonic acid and marine lipids both serve as key 
intermediates for eicosanoids like thromboxanes and prostacyclins, which are important for 
platelet and vessel wall physiology. 

Fish Intake and Risk Factors 

Effects of Omega-3 Fatty Acids and Lipoproteins 

The addition of omega-3 fatty acids to the diet lowers triglyceride levels, an effect that is 
pronounced in those with marked hypertriglyceridemia.- The triglyceride-lowering effect is 
not seen with plant sources of n-3 PUFA.^ In those patients with type V hyperlipidemia, the 
use of fish oil supplements is an important therapeutic option.- Connor- listed the following 
putative mechanisms of dietary n-3 PUFA on lipoprotein metabolism in humans: (1) 
inhibition of VLDL triglyceride synthesis, (2) decreased apoprotein B synthesis, (3) 
enhancement of VLDL turnover with an increased fractional catabolic rate of VLDL, (4) 
depression of LDL synthesis, and (5) reduction of postprandial lipemia. 

A critical review by Harris- has clarified the discrepancy among fish oil studies reporting 
effects on LDL cholesterol (LDL-C). He noted that in the majority of studies reporting 
reductions in LDL-C levels, the saturated fat intake was lowered when subjects switched 
from the control diet to the fish oil diet. When fish oil is consumed and saturated fat intake 
is constant, LDL-C levels either do not change or may increase. 

Although fish oil is not recommended in the treatment of hypercholesterolemia, it does have 
a role in the treatment of lipoprotein disorders characterized by severe hypertriglyceridemia. 
It can be quite useful in those severely hypertriglyceridemic (triglyceride >1000 mg/dL) 
patients for whom attempts to correct secondary causes (through diet, exercise, and 

gemfibrozil) have proved inadequate.- Although a negative aspect is the concomitant 
elevation in LDL-C that occurs when fish oils are given to these patients with lower plasma 
levels of triglyceride, this is usually not a problem for those with severe 
hypertriglyceridemia, because LDL-C values are usually quite low. It can be a problem for 
those with more modest elevations of triglycerides in whom the elevation of LDL-C will 
actually move the patient away from the desired LDL-C goal. 

Fish oil supplementation does not appear to impair glucose tolerance in nondiabetic 
coronary bypass patients.^ Among diabetics, initial studies showed deterioration of glucose 

tolerance with fish oil consumption.- Nonetheless, Connor and coworkers-- designed a 
longer term study in which body weights were unchanged between fish oil and olive oil 
groups and no deterioration in glucose homeostasis was demonstrated in those individuals 
with diabetes. Westerveld and colleagues'- conducted a randomized, blinded, placebo- 
controlled trial that also documented reduced platelet aggregation as well as triglyceride 
lowering in the fish oil group. In both trials the fall in triglyceride level was accompanied 
by a rise in LDL-C similar to that seen in studies of patients with combined 

hyperlipidemia. ^^ This rise in LDL-C level was not seen when a low dose of omega-3 fatty 
acids was given to 20 ambulatory subjects with non-insulin-dependent diabetes mellitus in a 

randomized, double-blind, prospective, controlled clinical trial. Although sample size 
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may have been inadequate to show an LDL-C effect, fish oil significantly inhibited platelet 
aggregation and thromboxane A2 production, while it reduced triglyceride levels by 44 

mg/dL and decreased upright systolic blood pressure by 8 mm Hg compared with safflower 
oil. Finally, a recent study looking at vascular reactivity suggested that fish oil ingestion in 
diabetics could favorably alter arterial wall compliance without affecting fasting blood 
sugar, cholesterol, or blood pressure. '- Clearly, further research on the use of n-3 PUFA in 
diabetics is required. 

Effect of Omega-3 Fatty Acids on Hypertension 

A meta-analysis of placebo-controlled studies showed that fish oil reduced blood pressure in 
in a dose-response fashion in those with hypertension and hypercholesterolemia but not in 
those participants with normal blood pressures.'^ The effects were small, and it is not clear 
whether this effect is sustained over the long term. 

Effect of Omega-3 Fatty Acids on Coagulation Profiles 

A concise review of studies on the prevention of thrombosis in laboratory animals and in 
humans emphasized the important role of n-3 PUFA, which affects cellular responses in 

platelets, monocytes, and endothelial cells. The reduced platelet aggregation and 
prolonged bleeding times of the Greenland Eskimos suggested an important mechanism by 

which n-3 PUFAs could affect CHD. When bleeding times are measured, the effects of 

fish oil are additive to those of aspirin. - Studies in swine fed high cholesterol diets with 
and without cod liver oil showed that there was less coronary atherosclerosis in the cod liver 
oil group but that there was no relationship to lipid changes. The pigs fed cod liver oil had 
significant decreases in serum thromboxane B2 levels and increases in platelet fatty acid 

deposition of EPA, ' - Fish oil supplements increased levels of tissue plasminogen activator 
(TP A) and decreased concentrations of plasminogen activator inhibitor, both enhancers of 

fibrinolysis. "^"^ One study comparing fish oil with rapeseed oil noted that fish oil decreased 

lipoprotein(a) by 14%."^ This effect was not seen in all male subjects who were 
hospitalized with CHD but did correlate with a large reduction in TPA. The Atherosclerosis 
Risk in Communities study compiled data from four US communities (15000 participants, 
both black and white) on six hemostatic factors: fibrinogen, factor VII, factor VIII, von 

Willebrand factor, protein C, and antithrombin III.-- These were communities not known 
for their high intake of fish. Dietary intake of n-3 PUFA showed negative associations with 
levels of fibrinogen, factor VIII, and von Willebrand factor and a positive association with 
protein C (whites only). These findings may help explain, in part, the reduced incidence of 
vein graft occlusion seen in patients after coronary artery bypass grafting who receive n-3 

PUFA.-- In a randomized controlled trial of dietary supplementation with n-3 fatty acids in 
bypass patients who received usual anticoagulation with aspirin or warfarin, an inverse 
relation between relative change in serum phospholipid n-3 fatty acids and vein graft 
occlusions was observed. Thus, the prevention of thrombosis remains a promising area for 
n-3 PUFA research. 

Effect of Oniega-3 Fatty Acids on Immune Response 

The potent anti-inflammatory effects of fish oils and their effects on the immune response 
are beyond the scope of this review. Worthy of mention are the detailed studies of Meydani 
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et ar^- on immune responses seen with dietary fish supplementation. They showed 
decreased cell-mediated immunity when the Step II National Cholesterol Education 
Program (or AHA) diet was supplemented with a high fish intake as compared with one low 
in fish intake (121 to 188 g of fish per day versus 33 g of fish per day). The clinical 
significance of this important finding needs further investigation. 



Observational Studies 

Early studies of Greenland Eskimos (Inuit) highlighted their lower coronary mortality 
compared with their Danish counterparts. The Eskimos* diet included a strikingly higher 
intake of n-3 PUFAs rich in marine sources such as seal and whale that resulted in lower 
blood cholesterol, lower triglycerides, lower LDL-C, lower VLDL cholesterol, increased 
HDL cholesterol, increased bleeding times, and lower rates of CHD. In addition, 
prospective epidemiological studies from the Netherlands, Chicago, and the Multiple Risk 
Factor Intervention Trial confirmed that men who ate at least some fish per week had a 

lower mortality from CHD than those men who ate none.^" ""^^ On the other hand, two 
studies describing populations with high intakes of fish did not show such a beneficial 



Clinical Trials 

There is no convincing role for fish oil supplements in the prevention of CHD. The 
strongest evidence indicating a beneficial effect of fish intake on CHD came from the Diet 
and Reinfarction Trial (DART), in which men who were instructed to eat fish after 
myocardial infarction (MI) had a 29% decline in all-cause mortality as compared with those 

in the placebo group."' No significant lowering of cholesterol was seen, and very few men 

were taking aspirin. Yet the Health Professionals Follow-up Study,-- a large-scale 
prospective cohort study, reported no association between increasing fish intake and CHD. 
The authors concluded that increasing fish intake beyond one or two servings per week is 
not likely to improve the primary prevention of CHD. 

A nested case-control study was conducted among the 14916 participants in the Physicians' 

Health Study.-- Each participant with MI was matched by smoking status and age with a 
randomly chosen control participant who had not developed CHD. Fish oil intake was 
estimated by measuring plasma levels in cholesterol esters and phospholipids. No 
association was found between fish oil levels and the incidence of MI even when results 
were adjusted for major cardiovascular risk factors. Although early trials suggested that fish 
oil held some promise if ingested early before angioplasty, a clinical trial large enough to 

find a significant effect did not, despite a dose of 8 g/d of n-3 PUFA.^'- This trial did 
document the safety of fish oil supplementation without any evidence of excess bleeding in 
the patients who all took aspirin. Moreover, a clinical trial with angiographic end points 
showed that among normocholesterolemic men with CHD, fish oil treatment (6 g n-3 PUFA 
for 2 years) did not produce significant changes in the diameter of the coronary arteries.-" 

Effects of Omega-3 Fatty Acids on Sudden Death 

DART peaked interest in whether a diet rich in fish oil could reduce risk of sudden death 



Fish Intake and CHD 



effect. 
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because of the striking difference in sudden deaths seen early in the trial, suggesting a 

possible action on either thrombosis or arrhythmic death rather than on atherosclerosis.^^ 

Support for the latter hypothesis came from the Lyon Trial,-- which compared a 
"Mediterranean-type" diet rich in LNA with the AHA Step I diet in patients with known ML 
Although no improvement in lipids, lipoproteins, and body mass index was seen, there was 
a striking difference in mortality, with eight sudden deaths in the control group and none in 
the alpha LNA-rich diet group. The risk ratio of cardiac death was 0.19 (95% CI, 0.06 to 
0.65), with P<.002. These findings were extended by the carefully done population-based 

case-control study from Seattle and King County, Washington.- Among 334 patients with 
primary cardiac arrest, the intake of n-3 PUFA per month was significantly less than that 
seen in age- and sex-matched community controls. The data suggested that an intake of 5.5 
g of n-3 PUFA per month (equivalent to one fatty fish meal per week) was associated with a 
50% reduction in the risk of primary cardiac arrest after adjustment for potential 
confounding factors. Moreover, studies of red blood cell membrane n-3 PUFA in both 
patients and controls allowed calculation of risk based on this sensitive parameter of dietary 
n-3 PUFA intake. These findings were consistent with experimental evidence suggesting 
that the n-3 PUFAs have an important effect on vulnerability to ventricular fibrillation in the 

the setting of myocardial ischemia.-- Of additional interest are recent data showing 
suppression of premature ventricular contractions (PVCs) in middle-aged patients with 
frequent PVCs randomly assigned to take either fish oil (as cod liver oil containing 2.4 g of 

n-3 PUFA) or sunflower seed oil.-^ Clearly, further studies are needed to explore the 
potential of fish oil in the prevention of sudden cardiac death. 

Conclusions 

When considering cardiovascular health, it seems premature to recommend general usage 
until compelling evidence for the beneficial action of fish oil supplements is at hand. 
Although doses of 3 to 8 g of n-3 PUFA per day in those with CHD were not associated 

with significant adverse effects in recent clinical trials,-'-- evidence for beneficial effects in 
CHD patients is either lacking or needs additional study. Currently, fish oil capsules can 
only be recommended for the infrequent patients with severe, treatment-resistant 
hypertriglyceridemia who are at increased risk for pancreatitis. Potential side effects should 

be kept in mind (Table---). On the other hand, inclusion of marine sources of the n-3 
PUFA in the diet seems reasonable because they are good sources of protein without the 
accompanying high saturated fat seen in fatty meat products. Moreover, as Harris has noted, 
the potential for benefit remains high, since dietary fish oils affect "a myriad of potentially 

atherogenic processes."-- This requires the continued support of cardiovascular research on 
the n-3 PUFA. 
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Table. Potential Side Effects of Fish Oil Capsules' '^'^'^^''^^ 



General: Fishy odor, gastrointestinal upset 

Coagulation: Increased bleeding time may result in nosebleeds, easy bruising 

Metabolism: Can increase cholesterol in those with combined hyperlipidemia 

Can increase calorie intake and hence weight gain 
Some preparations have added cholesterol 
Some lack vitamin E (alpha tocopherol); concern for oxidation 
Immune response: Various parameters are decreased (uncertain significance) 
Toxicity: Vitamin A and D toxicity with some preparations 

Some fish oils (not highly refined) may contain pesticide 
Concerns regarding effects on immune response 
Cost: Expensive compared with dietary fish intake 



"Fish Consumption, Fish Oil, Lipids, and Coronary Heart Disease" was approved by the Science Advisory and 
Coordinating Committee of the American Heart Association in July 1996. 

Single reprints are free: Call 1-800-242-8721 (US only) or write American Heart Association, Public 
Information, 7272 Greenville Ave, Dallas, TX 75231-4596. 



(Circulation. 1996;94:2337-2340.) 
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AHA Recommendation 

We recommend eating fish two times per week. Fatty fish like mackerel, lake trout, herring, 
sardines, albacore tuna and salmon are also high in omega-3 fatty acids, which may have 
health benefits. Fish are a good source of protein without the high saturated fat found in fatty 
meat products. 

The benefits and risks of eating fish oil still need to be defined by further research. Until 
there's compelling evidence that fish oil supplements (capsules) benefit overall 
cardiovascular health, we don't recommend their general use. 

Using fish oil capsules to lower high blood cholesterol levels is not recommended. 

These capsules may be recommended for patients with severely high triglycerides (tri-GLIS'er- 
idz) and patients with pancreatitis (pan"kre-ah-Trtus) (inflammation of the pancreas). 

Background 

Since the previous American Heart Association Science Advisory, "Fish Consumption, Fish 
Oil, Lipids and Coronary Heart Disease," important new findings have been reported about the 
beneficial effects of omega-3 fatty acids on cardiovascular disease. These include evidence 
from randomized, controlled clinical trials. New information has emerged about how omega-3 
fatty acids affect cardiac function (including antiarrhythmic effects), hemodynamics (cardiac 
mechanics) and arterial endothelial function. It helps clarify potential mechanisms of action. 

Compelling evidence shows that increasing omega-3 fatty acid intake benefits patients with 
preexisting cardiovascular disease as well as healthy people, especially within the context of a 
diet that meets our dietary guidelines. 

What are omega-3 fatty acids? 
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In omega-3 fatty acids, the first of the double bonds between carbon atoms occurs three 
carbon atoms away from the end of the carbon chain. There are three omega-3 fatty acids: 

alpha-linolenic (lin"o-LEN'ik) acid (LNA) found in tofu, soybean and canola oils and 
nuts. 

eicosapentenoic (i-KO'sa-pen-ten-O'ik) acid (EPA) found in seafood, especially cold- 
water fish and seafood. 

docosahexenoic (do-KO'sa-hecks-en-O'ik) acid (DHA) ~ found in seafood, especially 
cold-water fish and seafood. 

What do epidemiological and observational studies show? 

Coronary Heart Disease 

Three prospective epidemiological studies reported that men who ate at least some fish 
weekly had a lower coronary heart disease mortality than men who ate none. More recent 
evidence has been reported in a 30-year follow-up of the Chicago Western Electric Study. It 
showed that eating fish favorably affects coronary heart disease mortality, especially 
nonsudden death from myocardial infarction (heart attack). Men who ate 35 g or more of fish 
daily compared with those who consumed none had a relative risk of death from CHD of .62 
and a relative risk of nonsudden death from myocardial infarction of .32. (A relative risk of less 
than 1.00 indicates a lower risk than the comparison population.) 

In an ecological study, fish consumption was linked with a reduced risk from all-cause, 
ischemic heart disease and stroke mortality in 36 countries. Also, a study of Japanese living in 
Japan or Brazil reported a dose-response relationship between the frequency of weekly fish 
intake and reduced CVD risk factors (i.e., obesity, hypertension, glycohemoglobin and ST-T 
segment change on the electrocardiogram). 

Fish Oil 

Several investigators have reported on the beneficial effects of increased omega-3 fatty acid 
intake in patients with coronary heart disease. Several of these studies used supplements 
containing long-chain omega-3 fatty acids (EPA and DHA, or "fish oil") at doses ranging from 
850 mg to 2.9 g/day. Other studies have shown that higher doses (3-4 g/day) provided as 
supplements can reduce plasma triglyceride levels in patients with hypertriglyceridemia. High 
intakes of fatty fish (one serving per day) can result in intakes of EPA and DHA of about 900 
mg/day. Further studies are needed to establish optimal doses of omega-3 fatty acids 
(including EPA, DHA and alpha-linolenic acid) for both primary and secondary prevention of 
coronary disease as well as the treatment of hypertriglyceridemia. 

For secondary prevention, beneficial effects of a high dose of omega-3 fatty acids on recurrent 
events have been reported in the CISSI trial. A 20 percent reduction in overall mortality and a 
45 percent reduction in sudden death after 3.5 years was reported in subjects with preexisting 
CHD (who were being treated with conventional drugs). They were given 850 mg of omega-3 
fatty acid ethyl esters (as EPA and DHA) either with or without vitamin E (300 mg/day). 

Other studies have demonstrated beneficial effects of omega-3 fatty acids, EPA and DHA (1.9 
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g/day) and alpha-linolenic acid (.8 percent of energy) in subjects with CHD. Consuming one 
fatty acid nneal per day (or alternately, a fish oil supplement) could result in an omega-3 fatty 
acid intake (EPA and DHA) of about 900 mg/day. This amount is shown to beneficially affect 
CHD mortality in patients with coronary disease. 

For more detailed research, see: 

o AHA Science Advisory: Fish Consumption, Fish Oil, Lipids, and Coronary Heart 

Disease, #71-0096 Circulation. 1996;94:2337-2340 
o AHA Scientific Statement: AHA Dietary Guidelines: Revision 2000, #71-0193 Circulation. 

2000;102:2284-2299; Stroke. 2000;31:2751-2766 



Related AHA publication (s): 

o An Eating Plan for Healthy Americans... American Heart Association Diet 
o Easy Food Tips for Heart-Healthy Eating (also in Spanish) 

See also in this Guide: 

o CholesterQ! 

o CholesterQl, Lowering the Levels 
o Diabetes Mel I itus 
o Dietary Guid^ 

o Dietary Guidelines for Healthy Children 
° Fat 

o Fat Substitutes 
o Fats and Pils 
o H ig h B lopd P ressu re 
o Obesity 

o Step I and Step II Diets 
o SuM^n Cardiac Death 
o Trans Fatty Ac 
o Triglycerides 

See also in this Web site: 

o AHA Dietary Recommendations 

AHA Scientific Statement: 

o Fish Cpnsump Fish Oil, Lipids, and Coronary Heart Disease 
o AHA Dietary Guidelines: Revision 2000 

© 2000 American Heart Association, Inc. All rights reserved. Unauthorized use prohibited. 

The information contained In this American Heart Association (AHA) Web site is not a substitute for medical advice or treatment, and the AHA 
recommends consultation with your doctor or health care professional. 
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Aspirin at high but not at low doses reduces the fibrinolytic respons^ro veno usj>^clusion. Inhibition of 
vascular prostacyclin synthesis could be involved in this effect. Fish oTTsupplementation may redirect 
prostanoid metabolism toward an overall "antithrombotic" condition but with controversial effects on 
prostacyclin formation. In this study we investigated the effect of low-dose aspirin together with n-3 
polyunsaturated fatty acid (PUFA) supplementation on the fibrinolytic response to venous occlusion. 
Following a double-blind, randomized, crossover design, six healthy volunteers (three men and three 
women, 24- 37 years old) were given for 29 days 5.3 g eicosapentaenoic and docosahexaenoic acids or a 
corresponding dose of n-6 PUFAs as control; aspirin (40 mg/day) was then added for an additional 14 
days. A 2-month washout period was allowed before the crossover. Blood was collected before and after 
venous stasis on days 0, 29, and 43 of each test period. A combination of aspirin with n-3 PUFAs 
reduced the fibrinolytic response to venous occlusion in all subjects, the mean value of fibrinolytic 
activity after stasis being 240 +/- 40 nim2, a value significantly lower than at baseline (366 +/- 5 1 mm2, 
mean +/- SEM, p < 0.05). Similarly, the tissue-type plasminogen activator (t-PA) antigen level was 
lower in the aspirin + PUFA-treated group. Plasminogen activator inhibitor activity before stasis was 
enhanced by n-3 PUFA supplementation (from 7,5 +/- 2 to 14.8 +/- 3 lU/ml, p < 0.05), an effect not 
affected by aspirin.(ABSTRACT TRUNCATED AT 250 WORDS) 
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''Have you ever wondered why some people seem 
mentally sharp almost all the time?" 

Thousands have already discovered the incredible mental health, 

brain, and heart benefits of fish oil! 




PRODUCT NAME 


PROD. # 


PACKAGE SIZE 


PRICE 


EPA - Plus 


4033 


90 Capsules 


$12.50 



Order Yours Now For Only $12.50 

The Finest OMEGA-3 Fatty Acid Fish Oil 
Product. (From unpolluted waters, only the 
very finest deep sea cold water fish.) 
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Each Tablet Supplies: 



Eicosapentaenoic Acid (EPA) 
Docosahexaenoic Acid (DHA) 



180 mg 
120 mg 



EPA PLUS is formulated from high quality fish oils that are concentrated 
from the flesh of deep sea, cold water fish and is contained in a natural 
preservative free gelatin capsule for convenient use. 



Article Shows A ll of t h eWomi d erM Be m e f ite of F iislii Oil 

^ ^Clkk H er e To Leara Tlie Secret BeMmd 
What Makes Life Ptas Prodiiicts Sunpedor^^ 



EPA PLUS"^^ is a natural marine lipid concentrate, providing a dietary source of the 
valuable Omega-3 fatty acids, Eicosapentaenoic Acid (EPA) and Docosahexaenoic Acid 
(DHA). Recent nutritional research has revealed important new evidence that a 
concentration of these marine lipids in the diet improve overall health by helping to 
nutritionally support the natural control of blood lipids, such as cholesterol. 

This helps to protect against heart disease, improve endocrine functions and at the same time 
support many enzyme functions in the body, which play a key role in neurological functions 
as well. The Eskimos and other societies with diets rich in fish are known to have a greatly 
reduced incidence of heart and circulatory disease and it is thought that supplementing with 
high quality EPA and DHA like that found in Life Plus EPA PLUS can help prevent heart 
disease. 



Eicosapentaenoic Acid (EPA) is a member of the Omega-3 fatty acid family. EPA is 
required for the production of a special group of substances in the body called 
prostaglandins, which control blood clotting and other arterial functions. EPA also provides 
a natural approach to lower blood cholesterol and triglycerides. 

Of almost equal importance, but not as widely researched, is Docosahexaenoic Acid 
(DHA), a major component of the human brain tissues and the retinal tissues of the eyes. It 
also serves the other important function of the transmission of nerve impulses in the nervous 
nervous system. 

EPA PLUS supplies these important fatty acids in the highest concentrations found and, in 
addition, it does not contain potentially harmful levels of Vitamins A and D, such as that 
found in equivalent amounts of many other fish liver and fish body oils. 



Contains no preservatives, sugar, starch, salt, wheat, yeast, corn, milk, soy derivatives, artificial flavoring or 



EPA & DHA 



Suggested Use: 

One to two capsules two or three times per day with meals. 
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coloring agents. 

FISH OILS 

The relationship between fish oils and therosclerosis appears to be an intimate one. The 
higher the consumption of fish, the lower the risk of dying from coronary heart disease. In 
people with coronary heart disease, fish oils may reduce the risk of thrombosis, reduce the 
pain of angina and improve cardiac function. There is even preliminary evidence that they 
may inhibit the development of atherosclerosis. 

According to studies published in the well respected British scientific journal. Lancet, the 
incidence of heart disease related to atherosclerosis, including coronary artery disease, in 
Greenlandic Eskimos is extremely low. From 1963 to 1967 only three cases of these 
diseases were reported in the entire Eskimo population of Greenland. Moreover, not a single 
established case of diabetes is known to have been reported in the population of the 
Greenlandic Uhanak district. Since diabetes and heart disease affected literally millions of 
Americans in the 1980's and 1990's, the lack of heart disease in Eskimos and other societies 
has attracted the serious attention of many scientists around the world. 

The food of the Greenlandic Eskimos consists largely of meat from whales, seals, sea birds 
and fish (usually halibut and salmon). Needless to say, their food is extremely rich in 
protein and fat and low in carbohydrates, but it is extremely high in the Omega-3 
Polyunsaturates EPA and DHA as contained in Life Plus EPA PLUS. 

EPA 

Doctors have been saying for years that large amounts of fat in the diet can lead to heart 
disease and other disorders. Why, therefore, can a group of people who consume such large 
amounts of protein and fat have such low incidence of atherosclerotic heart disease? Until 
recently, scientists have been baffled by this important question. The new link in their chain 
of understanding now centers around a marine lipid concentrate, containing 
Eicosapentaenoic Acid (EPA). 

EPA is a direct source of an important substance called prostaglandin E3. Prostaglandin E3 
is directly responsible for making blood platelets (cells which form a "plug" wherever an 
injury occurs) less sticky, thus leading to an easier flow of blood throughout our bodies. 
This natural antithrombotic "anti-clotting" effect of EPA has been well researched. This 
means that EPA is intimately involved in bodily processes that inhibit blood clots 
(obstructions to circulation), particularly in the small capillaries of the heart. When a small 
blood vessel is injured, platelets adhere to each other around the edges of the injury, 
forming a clot. This is a natural protective mechanism that prevents us from literally 
bleeding to death. 

However, when platelets in the blood become too sticky, they can clump abnormally fast 
and too frequently. This rapid and extensive platelet clumping can actually inhibit 
circulation and be a major contributor to heart and circulatory disease. 

DHA 

Of almost equal importance, but not as widely researched, is Docosahexaenoic Acid 
(DHA), It comprises a significant amount of the tissue, which makes up our brains as well 
as a large part of the retina of the eye. 
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The average American diet is very low in fresh fish and derivatives of sea food that contain 
EPA and DHA. On the other hand, it is high in refined carbohydrates and saturated fats. 
This kind of diet can lead to a serious deficiency in the raw materials necessary for proper 
platelet function in our blood stream. Recent dietary studies suggest that marine lipid 
complexes that contain EPA and DHA can have a very significant effect on lowering 
unwanted "blood fats." They may prove to be extremely useful natural substances powerful 
enough to normalize the high cholesterol and triglyceride levels that are so extensive in our 
modern American population. 

Supplementing with EPA PLUS is a rational approach to naturally increasing the amount of 
Eicosapentaenoic Acid and Docosahexaenoic Acid in our daily diets. This product 
represents a significant advantage over other marine oils, which can supply a potentially 
toxic amount of Vitamins A and D, while supplying lower amounts of EPA and DHA 
factors. 

HOW TO TAKE EPA PLUS 

It is recommended to take one or two capsules with the two major meals each day. Many 
individuals also take EPA PLUS with the third meal as well. It is wise to limit the amount 
of saturated fat in your diet and increase the amount of high quality cold water fish. 
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Qmil y 

TRY RISK FREE - 100% GUARANTEED: 

"All Life Plus products come with a thirty day money back guarantee. Buy online with 
confidence. We STAND BEHIND THEM 100%" (Note: We know that everyone is 
different and thus some people may not receive the same results as others - so if you 
are one of those few people just ask for your money back or exchange for another 
product). 

"Don't Delay-The sooner you start taking Life Plus products the sooner you 
will feel the results/' 

We are committed to serving you and helping you and your family maintain maximum 
health. We consider your business a honor and a trust.- SJS Distributors 




If you would like additional information on these products or any of the other products we 
will gladly E-Mail you information. We are here to serve you. Send mail to: 



omega-3(g)lifeplusvitamins.com 
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